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Ihe Outlook 


Prospects in Burma 


HE approaching end of the monsoon, together 
with the appointment of Lord Louis Mount- 
batten as Commander in South-East Asia, turns 

our thoughts to Burma and the Burma road into China. 
It was therefore very fitting that two Air Officers, one 
British and the other American, should have told the 
world something about the situation before the expected 
outbreak of fighting. 

Air Chief Marshal Sir Richard Pierce, the A.O.C.- 
in-C., India, addressing a parade at Delhi on “‘ Battle 
of Britain Day,’’ made it known that a very large Air 
Force had been built up in India. The face of the 
country, he said, had been covered with airfields, train- 
ing establishments, and an enormous organisation for 
maintenance, repairs and salvage. As the size of India 
is equal to all Europe minus Russia, one must conclude 
that Sir Richard was allowing himself a little poetical 
licence. He added the interesting information that air 
routes had been built up in the north, south, east and 
west, supplied with meteorological services and all other 
essentials. 

The American Brigadier-General C. Haynes, who has 
been commanding the U.S. Army Air Force in Assam, 
dealt more particularly with the state of things which 
will have to be faced in Burma itself. He said that the 
Japanese had been pushing on with the construction of 
airfields, especially in central Burma, but he did not 
think that was especially significant. The attacks by 
British and American aircraft all through the monsoon 
had made communications: inside Burma very difficult, 
and he said that use of the port of Rangoon had been 
virtually denied to the enemy. He added that the 
quality of Japanese pilots seemed to have deteriorated, 
and, though their aircraft had improved, they were now 
further than ever behind American machines. 


This substantial cutting of Japanese communications 
to which General Haynes alluded has been a 1emark- 
able manifestation of air power. The Japanese have 
apparently regarded extensive flying during the mon- 
soon as out of the question, but the Allied airmen have 
kept hard at it all through the months of tropical rain- 
fall. Communications are the weakest point in Burma, 
either for attack or defence, but only air power could 
have made much difference to this link in the enemy's 
chain. 

No doubt the coming offensive will see combined 
operations by all three Services, and a great display of 
British sea power. Lord Louis is an expert on such 
tactics, but his path will have been made muth smoother 
by the continuous work of the bombers in months when 
only from the air could telling blows be directed at the 
enemy. 


Winged Bombs 
ROM among the more or less fantastic stories which 
have reached this country concerning the new 
German winged bomb, it is somewhat difficult to 
decide what is fact and what is journalistic imagination. 
The one thing which appears certain is that Germany 
has used a different type of bomb on certain targets. 
References to ‘‘trails of flame’’ indicate that the new 
bomb is propelled forward by some form of rocket, and 
mention has been made of ‘‘ short wings in addition to 
normal fins.’’ Finally, there appears to be some slight 
evidence that the bomb is “‘ guided.’’ 

Our Russian Allies have, of course, been using rocket- 
propelled bombs with good effect for quite a long time, 
so there is nothing unlikely in the supposition that the 
Germans have learnt something from their adversaries 
in the East. The idea of winged bombs is many years 
old. Capt. Norman Macmillan had schemes of this sort 
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many years ago, and in Flight of December 25th, 1941, 
Mr. R. Borlase Matthews, who lost his life recently in 
a bathing accident, described a _ catapult-launched 
winged projectile, propelled by its own small power 
plant and guided by his own patented form of gyro- 
static control. 

It is not unreasonable to assume that the Germans 
have carried ideas such as these to their logical conclu- 
sion: a projectile filled with explosives, propelled over 
a relatively short distance by some form of rocket (which 
would be a cheap and light type of power plant), with 
sufficient wing area to give it at least a long downward- 
slanting trajectory, and guided by radio from the air- 
craft which dropped it. The latter feat should not be 
very difficult in these days. Older readers may remem- 
ber a certain Mr. Alban Roberts who used to give 
demonstrations in music-halls more than 2q years ago 
of a radio-controlled model airship, which he flew 
around the theatre, controlling it from the stage. 

Technically, there appears no reason to doubt the 
feasibility of such a pilotless flying bomb. The disad- 
vantage is obviously that the carrier aircraft which con- 
trols its subsequent flight must remain somewhere in 
fairly close proximity to the target, and within visual 
range of it; unless some form of radio location is used 
to indicate to the crew of the aircraft the position of the 
pilotless bomb. 


The Air at Salerno 


HE battle at Salerno presented a curious feature 
in that air superiority did not seem to enter into 
it. The Allied landing was covered by naval air- 
craft from a carrier or carriers, whose name or names 
have not been mentioned. Thereafter it appears that 
the carricrs sheered off. For the next week there was 
intense air activity over the battlefield, but it was by 
bombers on both sides. Both Air Forces were intent 
on striking at the opposing troops or ships, but did not 
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interfere much with each other. Obviously, during that 
first week, the Allies had no airfields from which short- 
range fighters could take part in the fight, but why the 
Germans did not bring up fighters (of which they havea 
fair muster in Italy) remains a mystery, unless they are 
husbanding their strength for use later. 

Every type of bomber that the Allies could bring to 
bear used its fullest power to break up the enemy posi- 
tions. But the Germans had correctly guessed that the 
Allies must land at Salerno, and had dug their gun posi- 
tions well in among the surrounding hills. Such positions 
are not easily disturbed by plunging fire, of which bomb- 
ing is an example, and the grazing fire of the British 
warships proved to be the main instruments which 
knoc ked out the German guns and drove back the 
enemy’s attacks. Our shipping is said to have suffered 
somewhat from the German bombers; that was a risk 
which we faced by fighting a battle without protection 
from fighters. The risk was taken deliberately, the 
absence of German fighters being perhaps foreseen, but 
such gambles should be the exception, not the rule. We 
won this time, but only just. 





THE SOUTH WIND. A Taylorcraft Auster III (Gipsy Major) of the type used for artillery spotting and communications by the 
Army. A detailed description appears on pages 331-335 of this issue. 
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ICE PACK PATROL : In addition to watching for U-boats, Coastal Command watches over the northern Atlantic and warns 


shipping of iceberg dangers. 


WAR in the AIR 


Fury in the West : Albacore Dive-bombers : 


Novorossisk 


Recaptured : The Salerno Battle 


HILE the fighting rages in 
Italy and Russia, the raiding 
of nerthern France and the 


Low Countries by all sorts and 
descriptions of aircraft in Great 
Britain that are capable of carrying 
a bomb and dropping it where it will 
be most useful has been rising of late 
to a perfect crescendo. Every day 
R.A.F. fighters swarmed overhead, 
and many deeds of gallantry have 


been recorded every day. For several 
days on end bad weather kept the 
heavy night bombers at home, but 
intruders went out and picked up (so 
to spedk) an odd enemy aircraft here 
and there. Nothing could be better 
calculated to shake the nerves of 
German bomber crews than the feel- 
ing that they may be shot down when 
on the point of taking off or landing 
at night. 











The Spitfires and Typhoons have 
not, however, been able to report any 
very large bags. Often they searched 
eagerly for something to fight, but had 
to return home disappointed. Thx 
Germans are probably saving their 
fighters so far as they can for ‘‘ the 
day ’’—which will be the opposite of 
what they used to call Der tag. Now 
it means the day when they will have 
to meet invasion from Britain. The 
drum-fire of bombs suggests that they 
may not have to wait long. 

Another sign of the times comes 
from South Africa, where the military 
authorities see no further reason for 
a stringent black-out. Houses along 
the coast have to be darkened only 
after 11 p.m., while motor cars are 
allowed to keep their head lamps on. 
The victories in the Mediterranean 
have removed the need for continuous 
streams of shipping round the Cape, 
and consequently there is not much 
to attract U-boats to those southern 
waters. One can imagine that soon 
the Suez Canal will see a fleet of 


HOOKING A HAWKER: A sea 

Hurricane just about to pick up the 

arrester wires on the flight deck of 
H.M.S. Argus. 
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British warships passing through to 
the Indian Ocean for the offensive 
against Japan. 

It was disappointing that the 
Germans were able to gain control of 
the Dodecanesé Islands. The story 
goes that the Italian commander in 
Rhodes was quite ready and willing to 
hand the islands over to the Allies in 
accordance with the Armistice, but 
the. Germans did some dive-bombing, 
whereupon he surrendered. Though 
the Italians certainly hate the Germans 
much more deeply than they dislike 
the British, they are so tired of war 
of any sort that they were hardly 
likely to risk their lives in fighting 
anybody. One wonders if that will be 
the last major success to be won by 
dive-bombers. 

If there are doubts about the future 
of the dive-bomber, or rather of the 


tactics of dive-bombing, against land, 


targets, these tactics seem likely to 
survive against ships. Specially de- 
signed dive-bombers are not always 
necessary, for other types can perform 
the manceuvre with satisfactory results 
even though they may not come down 
so steeply as the Stuka and may not 
always carry such a heavy bomb load. 

Fleet Air Arm Albacores have been 
found quite useful for this purpose, 
and one squadron in particular, which 
has been working under Fighter Com- 
mand, has sunk or damaged more 
than 70 enemy vessels in night actions 
during the last 12 months in the 
English Channel. Most of the vessels 
hit have been E-boats and R-boats, 
and some of the successes have been 
scored on the darkest nights. The 
story is intriguing, and as yet full de 
tails have not been made public, but 
the results have followed on a series 
of experiments carried out last year in 
the wilds of Scotland. The word 
‘wilds’’ cannot mean. the more 
mountainous parts of the Highlands, 
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PACIFIC INVASION : American troops charging across the beach at Rendova in 
the Solomons, while an Army P.40 covers the landing. 


but early in the war visitors were de- 
barred from crossing the Great Glen, 
through which runs the Caledonian 
Canal,.and in the parts to the north 
of it there is plenty of flat ground on 
which aircraft can carry out secret ex- 
periments. Some of the members of 
this squadron had previous experience 
of a form of dive-bombing in the 
Western Desert, as well as over the 
waters of the Mediterranean. 


Russian Victories 
iG is very irritating to be told so 
little about the part played by the 
air in the recent series of great vic- 
tories by the Russian forces, for with- 





‘‘WE LAID MINES”’ An air/sea mine waiting to be loaded into the racks of the 
Wellington in thé background. The Wimpey belongs to a Polish bomber squadron. 








out doubt that part must have been 
great. The gunners in Moscow have 
been kept busy firing salvoes of 
triumph to welcome the number of 
important towns captured in rapid 
succession by the Red Army. Russian 
geography is a subject which few 
Britons have studied in their school 
days, and accordingly it is not easy 
for our ordinary citizens to grasp the 
exact significance of the recapture ol 
towns whose names are strange to 
them. 

But a _ seafaring nation like the 
British can understand the importance 
of the recapture of the naval base of 
Novorossisk, which is second in im- 
portance only to Sevastopol. All 
through the war the Russian fleet has 
continued to hold supremacy in the 
Black Sea, though the sailors must 
have been badly handicapped when 


their two main naval bases fell into 
German hands. None the less, no 
German warships other than  sub- 


marines could make their way into the 
Black Sea, and the Rumanian Navy 
did not count for much. Before long, 
we may hope, Sevastopol will also be 
again in Russian hands. 

The crossing of the River Desna, 
which runs into the Dnieper near to 
the city of Kiev, the capital of the 


Ukraine, was also a great feat.- It is 
a peculiarity of rivers in southern 
Russia that on most of them the 


western bank is steep and the eastern 
bank low and shelving, and this has 
been a constant advantage to the 
Germans and a corresponding diffi- 
culty to the Russians, whether the tide 
of war was moving to the east or to 
the west. 

Without doubt, the Germans must 
have been using their bomber force to 
try to hold back the Russian. advance, 
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WAR IN THE AIR 





























ENEMY AIR LOSSES TO SEPT. 8th 
Over ; Con- | Middie| N.W. 
G.B. | tinent.| East | Africa 
Sept. 12 i) 0 t) 13 
_ 0 0 2 13 
oe I I 0 o 
— » 4 I i 5 
— 0 9 ! ! 
a 0 0 1 2 
» B t) I 7 3 
5 Rn n rr) 
om —_ | —< wat 
Totals : West, 7,469; Middle East, over 5,701 ; 
North West Africa, 3,293. 











and it is probably still true that the 
greater part of the bomber strength of 
the Luftwaffe is in Russia.- But a 
disproportionate number of German 
fighters is tied down in the West, and 
cannot be moved from there without 
great risk. That must surely give the 
Russians an advantage in the air, for 
air superiority must always be based 
on fighters working on the battle 
fronts. 

The capture of Lae by the Aus- 
tralians and Americans is another very 
important event in the Pacific war, 
and we eagerly look forward to still 
further advances in that theatre. 

In Italy the junction of the Eighth 
and Fifth Armies removed all threat 
of a disaster, but even before that the 
Fifth Army had resumed the offensive. 
The air side of the struggle is discussed 
in our leading columns. 


Hamburg’s Fate 


““TO all intents and purposes a city 

of 1,800,000 inhabitants lies in 
absolute ruins for the loss of 87 air- 
craft. It is probably the most com- 
plete blotting-out of a city that ever 
happened.’’ Such was the conclusion 
of an R.A.F. commentator when the 
results of four night raids by the 
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HUMPTY DUMPTY : An 8,000 Ib. bomb waiting to be loaded into the bomb-bay of 
the Lancaster in the background. 


R.A.F, and two day raids by Ameri- 
can heavy bombers had been photo- 
graphed and carefully scrutinised. 
Hamburg, the second largest city in 
Germany, had a fully built-up area of 
some I5 square miles, in addition to 
suburbs. About 77 per cent. of the 
central area has been utterly de- 
stroyed, in addition to damage in the 
suburbs. In all, some nine square 
miles have been laid waste. The har- 
bour quarter also suffered very heavy 
damage. Most of the buildings de- 
stroyed consisted of factories, ware- 
houses, dock areas and manufacturing 
plant of some kind. In addition to 
the larger factories, there were many 
small works where sub-contracting was 
carried out, perhaps making a total 
of 8,000 to 9,000 works in all. There 
used to be 411,000 industrial workers. 





BRITISH & U.S, AIR LOSSES to SEPT. i8th 





Over Middle; N.W. 

G.B.| Continent East | Africa 

A’crft.| B’brs. F’trs. | A’crft. | A’erft. 

Sept. 

12 0 0 0 0 2 
13 0 0 2 0 3 
14 0 0 0 0 0 
1s 0 14 5 | 0 | + 
16 0 19 fs 2 2 
17 0 0 Qo | 0 3 
18 0 0 I 3 9 
0 33 15 3 23 














Totals : West, 7,669 ; Middle East, about 2,269 ; 
North West Africa, | ,233. 








In the dock area the Blohm and 
Voss shipbuilding yard was the chief 
target. In that works 15 workshops 
were partly destroyed, and there was 
more heavy damage in other ship 
yards, 


Battle of Britain Day 


Remembrance of a Great Deliverance 


EXT Sunday has been approved 

by H.M. the King as a day 

for celebrating the Battle of 
Britain, fought in the summer and 
autumn of 1940. Historians will 
surely acclaim that great and pro- 
longed struggle as one of the decisive 
battles of the world. Yet now, when 
the tide of war is running so strongly 
in favour of the United Nations, many 
of us are apt to forget those crucial 
days when only Fighter Command 
Stood between the freedom of man- 
kind and world domination by Hitler. 
It is well now to recall some facts 
about that contest, and to note other 
facts which have recently been re- 
vealed. The struggle fell into three 
Main phases, (1) the battle for the 
Channel and the South Coast from 


July roth to August 18th; (2) the 
battle for London from August 24th to 
September 27th ; and (3) the battle of 
attrition from September 28th to 
October 31st- The pass was held by 
squadrons of Hurricanes and Spitfires, 
both types driven by Rolls-Royce 
Merlins. The average proportion of 
the two types day by day was about 
63 per cent. Hurricanes and 37 per 
cent, Spitfires. For every two enemy 
aircraft destroyed by Spitfires, three 
were shot down by Hurricanes. In 
proportion to the numbers engaged, 
Spitfires shot down about 6 per cent. 
more than the Hurricanes did. 

The brunt of the fighting fell upon 
No. 11 Group, which was helped at 
times by Nos, 1o and 12 Groups. 
When the strain grew intense Sir Hugh 


(now Lord) Dowding divided his 
squadrons into three categories: (A) 
the squadrons of No. 11 Group and 
those on its immediate flanks, (B) a 
few squadrons kept at operational 
strength as immediate reliefs if neces 
sary, and (C) squadrons which trained 
new pilots and supplied them to 
squadrons of A category. These C 
squadrons were not fit to match them 
selves against German fighters, but 
they could tackle unescorted bombers 

Fighter Command continued to 
adapt its tactics to meet each new 
device of the enemy, and the losses in 
flicted on the Luftwaffe finally brought 
the foe to a standstill. Bomber and 
Coastal Commands attacked _ the 
barges in enemy ports. The invasion 
of Britain never materialised. 
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HERE 
AND _ 
HERE 


The Sample 


OL. KNOX, in a speech at the 
launching of the aircraft carrier 
Hornet in America, said that last year’s 
attack on Tokyo was ‘‘only a small 
sample of far bigger raids to come.”’ 


Sir Arthur Longmore’s Rank 


IR CHIEF MARSHAL SIR ARTHUR 

LONGMORE, who retired from the 
R.A.F. last March at his own request and 
returned recently, as adviser on post-war 
problems at the Air Ministry, has 
voluntarily relinquished the rank of Air 
Chief Marshal and assumes the rank of 
Air Vice-Marshal during his re-employ- 
ment. 


Australia’s New Fighter 

ECENT mention of the new Austra- 

lian fighter, the Boomerang, has 
aroused considerable interest, but the 
censors will allow us to say very little 
about it at present. 

All that may be disclosed at the 
moment of writing, in fact, is that it is 
a adial-engined, long-range, single- 
seater, designed and produced in Austra- 
lia, and is now in service with the 
R.A.A.F. in the S.W. Pacific theatre. 

Whatever .its performance and fire- 
power may prove to be, its name should 
enhance its chances of returning to base. 


Generous Motorists 


PORTING readers of our associated 
journal, The Autocar, have contri- 
buted over {550 to the R.A.F. Benevo- 
lent Fund and other war charities by the 
sale, among themselves, of treasured 
books on motor racing and other items, 
together with other contributions made 
in consideration of services rendered by 
fellow enthusiasts. 

The total keeps steadily increasing, 
without any special appeal having been 
made, and among the other charities to 
have benefited are the Red Cross and 
Prisoners of War Fund, the Navy 
League and the Merchant Navy. 


. 
Bibliography 

fh British Society for International 
Bibliography, which is the British 
national section of the International 
Federation of Documentation, has now 
issued its programme for the 1943-44 
session, which comprises five afternoon 
meetings between now and April next. 
These are to be held at the Science 
Museum, South Kensington, and the 
first will be on Tuesday, September 28th, 
at 4.30 p.m., when the President, Pro- 
fessor A. F. C. Pollard, will make known 
his proposals for founding an Institute 

of Information. 
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UNCONVENTIONAL VIEW : 


under the tail, gives a somewhat distorted impression of its proportions. 


Edinburgh's Achievement 


DINBURGH’S contribution to the 
‘‘Wings for Victory’’ campaign 
reached a total of no _ less than 
£13,250,000, and to commemorate this 
achievement the city has been presented 
with a plaque from the Air Council and 
R.A.F. 

Making the formal‘ presentation 
recently, Air Vice-Marshal H. G. Smart 
said that this sum represented 330 Lan- 
caster heavy bombers. 

A similar honour has also been con- 
ferred on the City of London, whose con- 
tribution was more than {100,000,000 
towards the Greater London total of 
£162,000,000. 

Air Marshal Sir Bertine Sutton made 
the presentation to the Lord Mayor, Sir 
Samuel Joseph, at a recent Mansion 
House luncheon. 


Allegation Denied 


jag! allegations in the American 
Press that British Overseas Airways 
were charging fares to U.S. Army and 
Government personnel travelling on the 
Gibraltar-Cairo route in aircraft supplied 
by Lend-Lease, have been emphatically 
denied by British officials in Washing- 
ton. 

It was pointed out that Air Ministry 
regulations preclude any charge being 
made for either U.S. official passengers 
or freight, provided they are properly 
certified. 


Merlin in Mayfair 
ROLLS-ROYCE Merlin XX engine, 
built by Ford, was the centre of 

attraction at a ‘‘ Youth in Wartime’’ 
exhibition opened in the Regent Street 
showrooms of the Ford Motor Co., 
Ltd., last week by Chief Scout Lord 
Somers, K.C.M.G., D.S.O., M.C., who 
stressed the fact that the geferal public 
hardly realised the value of the training 
given to our boys and girls by the 
various corps and other voluntary 
organisations. 

The A.T.C., Army Cadet Corps, Boy 
Scouts, Sea Scouts, Girls’ Training Corps 
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This photograph of a Mitchell, taken from close 
It has just 


arrived at a British base from the U.S.A. en route for North Africa. 


and Junior Red Cross, together with ex- 
hibits typifying youth on the land and 
in industry, were all represented, 
together with a ‘‘ Hall of Fame’’ featur- 
ing young people who earned awards for 
gallantry during the blitz period. 

Among the various examples of equip- 
ment used in training was a synchro- 
phone demonstrating its instructional 
value in such subjects as Morse and ait- 
craft recognition. 


B.O.A. in US.A. 
DO \ gw rept ~w for office and hangar 
space at the Idlewild airport, now 
under construction on Long Island, New 
York, has been made by British Over- 
seas Airways. 

This will be the world’s largest land 
and sea airport when it is completed, 
which is expectéd to be in 1945, for the 
site covers an area of 3,000 acres and is 
six times as big as the famous La Guardia 
airfield. 

The estimated cost of the project is 
put at {20,000,000, and the runways, 
which have a minimum width of 2ooft. 
and ate in some cases 10,000ft. long, are 
being built to take loads up to 300,oo00lb. 

When in full operation this airport is 
expected to find employment 
least 30,000 people and to be able to 
cope with 9oo aircraft per day. 


A.T.C. in Southern Rhodesia 


XPANSION . of _ the Souther 

Rhodesian A.T.C., as the result of 
removal of certain limitations on recruit 
ment, was promised by Air Vice-Marshal 
C. W. Meredith, C.B., A.O.C. the 
Rhodesian Training Group, when he 
visited air cadets in camp at Gwelo 
recently. He hoped it would become as 
big as the Army Cadet Corps, he told 
them. 

A.V.-M. Meredith also expressed the 
view that air cadet training would be 
extremely useful after the war. ‘* This 
country,”’ he said, ‘‘ needs air develop 
ment, and we hope the A.T.C. will form 
the basis for training boys in aere 
nautic subjects in this country after the 
war. 
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Taylorcraft 
_ Auster 


Marks I and III Used for 
Artillery Spotting and 
Communications 


UCH has been made of the use which 
M the United States Army has been 

making, since America entered the 
war, of her light plane aircraft types. In this 
country, on the other hand, a somewhat 
incomprehensible secrecy has been maintained 
concerning the very excellent work which 
British light aircraft have been doing. For all 
practical purposes, all the public has been per- 
mitted to know about the réle played by our 
light machines is that it has seen the Tiger 
Moth in great numbers over any district where 
there is a primary flying t:aining school. Not 
until now has it been possible to disclose ‘that 
at least one other type has been in operational 
use since the early days of the war, having 
begun its war activities in France before that 
country capitulated. 

The light aircraft in question is the Taylor- 
craft Auster I, powered by a Cirrus engine, and 
its work included’ such operations as spot- 
ting for the artillery of the Army and 








The two views of the Auster III give a good idea 
of the manoeuvrability of the machine. The 
cabin (right) is roomy and the view excellent. 











FLIGHT 


Of the p.ctures at the 
top of the page, the 
first two show one 
of the windows fully 
and partly open. The 
next shows under- 
carriage with step for 
entering cabin. Then 
a view of the tail skid 
and tail trimmer. On 
the right the split flap. 
The pictufe on the 
left illustrates the ex- 
cellent rearward view 
from the cabin of the 
Auster III. 


SEPTEMBER 23RD, 1943 


communications flying. The other day we had an oppor- 
tunity to examine one of these machines, which went to 
France in the early days of the war, had done nearly 1,000 
hours of flying, and had finally been returned for a thorough 
inspection and overhaul. It was in surprisingly good con- 
dition, especially bearing in mind that it had been operating 
more often than not from roads and fields; rarely from 
an airfield. No more convincing proof could have been 
given of the robust construction of the Auster and the way 
it stands up to very,rough treatment, 

Readers may be reminded that a number of Taylorcraft 
light aircraft were in use by civilian flying clubs and pri- 


vate owners before the war, The original version was - 


powered by a Lycoming flat-four air-cooled engine of 
55 h.p. In view of the Army’s intention of operating the 
machine from tiny fields, often with very rough surface, 
rather more power was deemed desirable, and the Auster I 
was fitted with the 90 h.p. Cirrus four-cylinder, in-line 
engine. Other modifications were introduced to make the 
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machine suitable for its work, such as the elimination of 
the very comfortable upholstery which had been a feature 
of the Taylorcraft Plus, and the installation of radio 
equipment. 


Working from Restricted Areas 


Large numbers of the Auster I were delivered and used 
by the Army, and as.a result of actual experience it was 
concluded that rather more power would be an advantage 
in that it would enable the machine to get out of fields 
which would have been impossible for almost any other 
type. A Gipsy Major of 130 h.p. was fitted. Take-off run 
had to be as short as possible, and landings made in very 
confined spaces, and so trailing-edge flaps of the usual 
split type were incorporated in the wing structure. The 
view, especially to the rear, was good but could be im- 
proved, and so the fabric covering behind the upper part 
of the cabin was replaced by transparent material. 

It is a noteworthy fact that all these modifications, 
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Genera! arrangement drawings of the Auster III, The 
main dimensions are: Wing span, 36ft. ; length, 22ft.; 
wing area, 155 sq. ft. The maximum loaded weight 
is 1,550 Ib. 











Simplicity and robustness are the 
keynotes in the design of the 
Auster. The fuselage is a welded 
steel tube structure, and the 
wings have wooden spars and 
Birmabright ribs us’ng drawn 
sections. The covering is fabric. 

The Auster I has a Cirrus 
engine and the Auster III a Gipsy 
Major. The only other important 
difference ‘s that the Mark III 
has larger areas of the fuselage 
covered with transparent 
material. 

Split trailing-edge flaps ar 
fitted, and the ailerons are of the 
slotted type. 
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TAYLORCRAFT 
AUSTER 


THE 








including the substitution of a heavier and 
much more powerful engine, entailed no major 
structural alterations. And even the latest 
type, the Auster III, H&s retained its robust- 
ness in spite ot the greater loaded weight, so 
that maintenance is still as easy as ever, and 
overhauls need be made at very infrequent in- 
tervals only. The Gipsy engine itself is, of 
course, now famous for the extremely long 
periods between overhauls, so that in the 
Auster III one has an aircraft which has taken 
nearly all the bother out of flying. You ‘‘ buy 
and forget,’’ to paraphrase the famous K.L.G 
slogan. 


Load-testing 


In the Taylorcraft organisation nothing is 
taken for granted, and if there is any doubt 
about any particular joint, for example, a load- 
ing test is made. One such which we saw was 
of the fork fitting on the fuselage, which takes the rear 
spar root.” Under test it did not break untik loads had 
been reached far in excess of any that could possibly be 
imposed upon it in flight, even in the most violent aerobatic 
manceuvres. 

So as to accumulate in the shortest possible time the 
most thorough knowledge of how the machine would be 
likely to stand up to the sort of use it would get on actual 
operations, two Auster Is were subjected to intensive flight 
trials. The flights were 
mostly of short duration, 
since it was chiefly desired 
to find out how the machine 
would behave in numerous 
take-offis and landings, 
using very small fields with 
excessively rough surfaces. 
Most of the flying was done 
by Army officers from Air 
Observation Post squad- 
rons. With one of the 
machines 1,110 landings 
were madc; the other did 
1,212. The undercarriage. 
of the former aircraft was damaged in a very heavy land- 
ing (the 226th) and was replaced, after which another 884 
landings were made. There was no further trouble! Here 
it may be mentioned that the port half of the undercarriage 
was Changed by three men in three hours, in a field and in 
rain. Official reports stated that the machine was of out- 
standing performance so far as taking off and landing in 
restricted spaces was concerned, and as for its flying quali- 
ties it was considered ‘‘extremely manceuvrable and de- 
lightfully light on the controls.” 
~ In actual operations this mancevrability has often stood 





The backbone of the Auster is the 
‘*shock truss,’’ on which all main 
loads are directly concentrated. 
Note the simple undercarriage. 


FLIGHT 


An Auster I above the clouds 





Operation of the flaps is extremely simple. The lever also 
serves as flap indicator. tion, well 

primer and enclosed in 4 

doped and painted fabric envelope, appears to be extremely 
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The pilot is Mr. A. L. Wykes, managing 
director of Taylorcraft. The engine is a Cirrus. 


the pilots in good stead. When attacked by enemy 
fighters, as they have been on many occasions, the ability 
to go around in very small circles close to the ground makes 
them extremely difficult targets. No Messerschmitt could 
hope to make such tight turns. 

One more point Concerning the remarkable serviceability 
of the Auster deserves to be mentioned here. In the course 
of its operational career the machine rarely sees a hangar. 
All its life is spent in the open, and such small attention 
as it demands, cleaning of 
plugs, the pumping-up of 
tyres, filling of tanks, and 
so forth, is given in any 
field in which it happens to 
find itself. There was a 
time when it was thought 
that the  fabric-covered 
type of construction would 
not stand such treatment. 
Experience with the Auster 
has proved otherwise. 
Welded steel tube construc- 
protected by 





weather-resisting. Another advantage of fabric covering 
is that if damage does.occur, it is a simple matter to put 
on a patch. Anyone can do it. The primary structure 
needs no attention whatever 

Mention has been made of the fact that the Auster | 
and III are, to all intents and purposes, identical, so far as 
the main structure.is concerned, with the original Taylor- 
craft Plus. Apart from the fabric covering, the only non- 
steel parts of the primary structure are the main wing 
spars, which are merely spruce planks placed ‘‘ on edge.”’ 
Simplicity is the whole keynote of the design. 


Welded Construction 


The fuselage is, as already mentioned, of welded steel 
tube construction. The members are so arranged that, so 
far as possible, joints work in compression. In the few 
cases where this has not been possible, ‘‘ finger patches” 
of sheet steel are welded over the joint so as to spread the 
loads over a large area and reduce the stress intensity. 
Noteworthy is the so-called ‘‘ shock truss,’’ around which 
the machine is virtually built. This is a stout transverse 
member formed by tubes, located where the wing- bracing 
struts and rear undercarriage leg meet on the lower 
longerons. Loads are thus taken in a very direct manner 
and not, as Mr. A. L. Wykes, managing director of Taylor- 
craft, puts it, ‘‘expected to find their way home by a 
devious route.” 
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THE 


TAYLORCRAFT AUSTER 





The undercarriage is of the simplest imaginable type. 
The two main struts of each half are hinged to the lower 
longeron. These two are covered with fabric to form a 
flat triangle. A third strut, sloping inwards and upwards 
from the wheel, terminates at its upper end in a spool 
around which the rubber cord of the shock absorber is 
wound. Thus springing is provided by the whole tripod 
tilting laterally outwards. A check cable prevents the 
rubber cord from being stretched more than a certain 
‘amount. The tail skid is a laminated steel leaf spring. 

Manufacture is greatly facilitated by the fact that the 
wing does not taper in plan form. Thus all ribs can be 
identical from leading edge to’rear spar. Aft of the rear 
spar there are, of course, differences, caused by the fitting 
of split trailing-edge flaps over the inner portion and slotted 
ailerons over the outer. The dihedral is almost negligible 
(x deg.). The drag struts are steel tubes, and bracing is 
by steel tie rods. The external wing bracing is in the form 
of two steel tubes of streamline section. They are steadied 
by short struts to the spars. 

Side-by-side seating is provided, as in the original 
machine, and behind the seats is carried the radio equip- 
ment. The flying controls are of the usual type, with 
rudder pedals and plain ‘‘stick.’’ Dual controls may be 
fitted, or the shifting of the stick from the normal position 
on the port side to the opposite side can be done in a 
very short time. The operation of the flaps on the Mark 
III is the simplest imaginable: The operating lever, a tube 
rather like a control stick, normally lies horizontally. Pull- 
ing the handle forward releases the catch on the quadrant, 
when the lever can be moved to the desired position and 
left there. The lever forms its own flap indicator. All 
pulleys- are of large diameter, and cable wear is almost 
non-existent. The only attention which the control cables 
need is the taking up of slack when the cables have 
stretched. 

Finally it may be mentioned that the Auster is fully 
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The tail of the Auster is a pla'n welded steel tube structure 
covered Wah fabric. There are no cambered ribs. 


aerobatic at something less than its loaded weight of 1,400 
lb. for the Mark I and 1,550 lb. for the Mark III. 
Comparative data for the two types are as follows :— 
Auster I Cirrus ENGINE e 





An Auster III lands with flaps down. 


RINGWAY 


Max. wt. for straight flight ... 1,400 Ib. 
Max. wt. for all forms of flight 1,200 Ib. 
Max. permissible speed 144 m.p.h, (A.S.I.) 
Max. speed, level flight 118 m.p.h. (A.S.1.) 
Cruising speed too m.p.h. (A.S.I.) 
Stalling speed .... 36 m.p.h. (A.S.I.) 
Take-off run (no wind) go yards 
AusTER ITI Gipsy Mayor I ENGINE 
Max. weight .......... igedten.» eo 
Max. permissible speed 144 m.p.h, (A.S.1.) 
Max. speed, level flight 126 m.p.h. (A.S.I.) 
Cruising speed ......... -- too m.p.h. (A.S.I. } 
Stalling speed (flaps fully” ope n) _ 25 m.p.h. (A.S.I 
Take-off run .......... 65 yards, 
Initial rate of climb 1,040 ft./min. 
It is under control at less than 30 m.p.h. (A.S.I.) 
AIRPORT PLANS 
West Riding, it is planned to receive, accommodate, and pro- 


recently had before them an ambitious scheme for 

post-war development of Ringway Airport. The Cor- 
poration architect, Mr. G. Noel Hill, is responsible for the 
scheme. It has already aroused lively interest in the wider 
Manchester area among Chainbers of Commerce and big busi- 
ness houses, for they are immediately concerned with and 
directly interested in the early provisions of first-rate transport 
services both to the Americas and to Asia. As Manchester's 
Ringway Airport is municipally owned, its ratepayers have 
also a direct interest in any practical development. 

The major item in the plans is the provision of much larger 
airport premises, allowing accommodation for greatly increased 
passenger and freight traffic, but nothing more is to be done 
until the lines of post-war civil aviation are clearly seen, For 
the working out of the scheme it is assumed that Ringway 
will become a centre for transcontinental, transocean, and 
internal passenger and freight services, 

Visualising these services and the undoubted attractions of 


Merci ns Corporation Airport Committee have 


Ringway as the centre of a huge industrial area in South-East 


Lancashire and the fringes of Cheshire, Derbyshire, and the 


vision machines carrying up to 150 passengers. It is foreseen 
that these big machines may require stouter and more extensive 
runways. 

The scheme appears to separate passenger offices and build- 
ings from those for freight, and also anticipates more passenger 
than freight traffic. To one familiar with Ringway’s develop- 
ments from its earliest days, the most striking changes 
envisaged include the approaches and exits of the airport office 
buildings. 

Incoming passengers will be able to step out of com 
tively huge machines and under cover from (‘‘ Manchester ’’) 
weather and ascend easy, wide ramps to thé ground floor with 
its customs and landing offices. Thence into the central hall 
or corridor with its shops and exits from the opposite side, 
which is at upper ground level leading on to the main road and 
bus stations. 

Finally, the-architectural style of the building within will 
be to provide all available light, with modernity and conveni- 
ence, and, outside, the general style of Eviropean airports 
developed to the outbreak of war. 








NORTH 


o nN 
Terranova 
‘s 


= 


Touggourt 


- 


da Horever 5 


& c #Bielefeld| Magdeburg 
Dortmund & | 


Gotha. 


da oFrankfurt 
eas: hwe: 
~ 


» 


1 
evenaj 


dT 
vy 


£ Nuremberg 


PBolzanc 


+ Trento 


Caprera 


235Sari 


v 


7 e 
Nalut 


Pils. 


FLIGHT 


Neuruppin 


-Dessau 


| 
2M ubet 
\ 


commeeiarisha gm, 
he 


ens 


BOH 








| __—__ 





HIS map, special 


ly prepared by * Flight,’ 


’ shows how the whole of Germany will be opened to a two-way bombay Ameri: 


attack once Allied positions on the Italian mainland are consolidated. As indicated by the shaded areig of bor 


Germany's strategic industrial rear lies under a pattern of convenient ‘ombing ranges, not only from Ang 
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n Angi “Fortress of Europe,’’ and readers will find it useful to keep this map for future reference. 
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The Coming Phase 


The Opening of the Mediterranean Relieves Shipping and Aircraft : 
Speeding-up Supplies to Russia : Air Bases in Italy Unbolt Germany’s 


Back-door : Three-way Bomber Attacks Possible 


By V. L. GRUBERG 


: HE Italian Empire'’—wrote a German military 
journal—‘‘ is the bridge to the neighbouring con- 
tinent of Africa with its raw materials, and, beyond 

that, across the sea, to the Indian Ocean. In the Mediter- 

ranean Italy is the naval power of the Central European 

military space. Cut off from that sea, this space is but a 

prisoner threatened with isolation and militarily seriously 

handicapped.”’ 

Italy’s capitulation introduces, therefore, a new chapter 
in the air war against the remaining partner of the Axis, 
and opens new vistas for the strategic employment of the 
bomber. 

Hitherto, Luftwaffe bases have been much nearer to this 
country than R.A.F. aircraft bases to Germany. This ad- 
vantage of a land power operating on inner lines from a 
variety of strongholds, backed by a substantial hinterland, 
has been the main thesis preached for years by German 
Geopolitik. To-day the situation has radically altered. 
Allied aircraft based on Italy can fan out in three direc- 
tions, endangering not only the flanks of the “‘ Fortress of 
Europe,’’ in France and in the Balkans, but also striking 
at the main defences. East of the nineteenth longitude 
practically all German-occupied territories are within close 
range from air bases in Italy. From Grottaglie airfield, 
about ten miles east of Taranto, for instance, Belgrade is 
only 350 miles distant, Sarayevo 245 miles, Bucharest 535 
miles. As soon as control of the air is established, and 
even if airfields in Northern Italy will not for a while be 
available to Allied aircraft, a timely exploitation of the 
offensive possibilities of Southern Italy, and perhaps of 
Sardinia, will bring vital centres of industry and commu- 
nications in Eastern and Southern France under a pattern 
of short operational ranges. 

While thus the perimeter defences of Germany are now 
facing a new threat, perhaps the greatest advantage 
bestowed on Allied air power by the occupation of Italy is 
the opening of the back-door to Germany proper. Where 
hitherto only a part of Germany was within convenient 
bomber reach, and attacks on the Southern regions in- 
volved traversing of large areas under enemy control, soon 
Allied bombers will strike from the opposite direction as 
well. 

The capitulation of Italy has, in fact, exposed Ger- 
many to a three-way bomber attack and placed within 
easy range important areas within Germany’s strategic 
rear. 


The Second Ruhr 


This vast industrial area which has been called by the 
Germans the ‘‘second Ruhr’’ (and which includes the 
Southern regions of Germany, the plateau of Bohemia, and 
Polish Silesia, hitherto more or less impervious to bomber 
attack) has been stripped of its geographic defence. For, 
although the Brenner Pass is a formidable obstacle to land 
armies, it is no deterrent to the bomber. 

As illustrated on the map overleaf the bomber casts its 
shadow over this entire area, and operational ranges 
from Anglo-American air bases overlap those from Russia. 
Thus, in conjunction with aircraft operating from Britain, 
not one square mile of the enemy’s war industry is immune 
from a three-pronged air attack, a factor which will have 
considerable influence on the morale of Germany’s satel- 
lites. Once. Allied bombers are securely established in the 
plain of Lombardy, or perhaps before, this strategic hinter- 





land, which is to the Germans what the Ural-Volga basis 
is to Russia, will have to face the ‘‘ruhrifying’’ attacks 
of strategic bombing. 

The Germans, it will be remembered, spared no efforts 
to develop the heavy industries previously existing in this 
region, and according to some estimates about 12,000,000 
workers are engaged there on keeping Germany’s war 
machine running. Moreover, flight from the bomb- 
devastated zones, and the destruction and disruption of pro- 
duction centres in the Ruhr, have given these industries a 
signal importance. Austria, for instance, has become an 
important arsenal. In terms of figures, she produces about 
7,000,000 tons of iron ore. The ‘‘ Alpine-Montan”’ 
mining concern employs some 20,000 workers, and in Linz 
alone the Hermann Goering works employ some 60,000 
men. The Austrian Veitsch Magnesite Works supply Ger- 
many with this important material ; the Zisterdorf oil area 
augments her fuel supplies; the vast I.G. coal-processing 
plant in Upper Austria employs local coal and the Ill hydro- 
electric power station in Vorarlberg supplies half of its out- 
put to Germany in addition to prowding power for the 
entire tailway system of Southern Austria and Tyrol. Fur- 
thermore, numerous aircraft concerns, such as Messer- 
schmitt, Henschel and Heinkel, have established branch 
plants in Austria, and the district between Vienna and 
Wiener-Neustadt has become one of the Continent’s most 
important manufacturing centres. 


The Threat of the Bomber 


Similarly the Hungarian war industry, which has hitherto 
escaped the attention of Allied bombers, becomes an im- 
portant future objective. Already the prospect of the vast 
air-pincer operations closing in on Hungary is reflected in 
the changed tone of the Hungarian Press. It is now writing- 
down instead of writing-up the importance of Hungary’s 
war industries, a modesty dictated by the changed possi- 
bilities of Allied air power. Budapest, now referred to as 
“‘a natural open city,’’ but in fact the military and organ- 
isational centre of the war effort of Germany’s Hungarian 
satellite, is but 500 miles from Taranto. 

Worth noting is also the fact that a considerable share 
of aluminium requirements of the German aircraft industry 
is covered by the great bauxite deposits in Western Hun- 
gary. This production amounted to about 1,000,000 tons 
in 1941, and is estimated to reach 4,000,000 tons by the 
end of 1943. Hungarian forces on the Russian front have 
been kept supplied by ordnance and munition plants at 
Gyér, in Western Hungary, and in Csapel, near Budapest, 
the Ganz Danube Shipyards, the machine plants at 
Kébenya, and the Rima-Murany and Salgotarjan iron 
works, are all working to capacity. Ujpest, with its chem- 
ical and machine industry, is also an important target, as 
are the petroleum refineries on the banks of the Danube. 

No less important is the fact that the entire fuel sources 
of Germany are now within relatively easy reach of aircraft 
operating from Anglo-American and Russian bases. While 
hitherto mainly synthetic fuel plants have been hammered 
by the bombers, and attacks on such important oilfields as 
those in Rumania involved considerable difficulties, from 
the airfields already in Allied possession in Italy the dis- 
tance to Ploesti has shrunk to 550 miles; oilfields in 
Occupied Poland are similarly open to attack. 

It may well be that this reduction of ranges which will 
enable the Allies to ‘‘ruhrify’’ Germany’s fuel resources 
will precipitate the stoppage of her war machine. 
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Making It Snappy 


Recognition Schools of A.A. Command : Unérthodox but Effective Methods 
of Stimulating Interest : Healthy Rivalry Between Gunners and the A.T.S. 


how long they imagine the average engagement 
between a coastal A.A. battery and German 
nuisance raiders lasts, one would no doubt receive a wide 
variety of guesses. But probably very few would be 
anywhere near the truth, for the answer is, from five to 
ten seconas! 
Obviously, therefore, it is of vital importance for all 
A.A. personnel to be well up in the art of aircraft recog- 
nition, and for every gun crew to have always on duty 


W ‘ies one to ask ordinary members of the public 


at least one member who is really snappy at the job— 


one who can recognise any aircraft which may approach 
his gun site as instantaneously as he would recognise his 
own reflection. 

To this end the A.A. Command has, in each of its seven 
A.A. Group Schools, a special Recognition Wing whose 
instructors turn ‘out ‘‘ unit instructors’? who go back to 
their own A.A. batteries fully qualified to teach recogni- 
tion to their own gunners and A.T.S. personnel. And 
as Flight saw for itself when it visited one of these 
““wings’’ recently, the standard of efficiency demanded 
and achieved is extraordinarily high; they know what 
“snap’’ recognition means, and they certainly do make 
it snappy during the three weeks the course normally lasts. 

The inclusion of certain unorthodox methods in the 
instructional course has a definite purpose to serve, for it 
is realised that good spotters are those who are genuinely 
interested in aircraft as such (and not merely as a target), 
and the idea is to stimulate this interest, particularly 
among the womentolk, who naturally regard the subject 
from a somewhat different angle from that of the men. 

In practice it takes the form of various games which are 
adaptations of well-known parlour games with aircraft sub- 
stituted for other objects. One, for example, is a form of 
the old Army game of ‘‘ Housey, housey,’’ in which pictures 
of aircraft take the place of the numbers. Another is based 


on that familiar party game in which one is allowed to 
look at a trayful of assorted objects for, say, one minute, 
and is then required to write down as many of them as 
one can remember ; the A.T.S, girls are reported to be very 
good at this. 

The rest of the instructional process is on what are now 
generally accepted lines, models, silhouettes and photo- 
graphs being used for the classroom work, and “‘ live” prac- 
tice being provided at all stages of the course by aircraft 
using an adjacent airfield. Incidentally, this particular 
airfield is especially useful because it is one at which a 
wide variety of types are regularly seen. Among the class- 
room models is one for introducing the complete novice 
to the various types of machine in current service. This 
composite model, mounted on a pivoting stand, is so con- 
structed that its wings may be mounted in either mid or 
low positions and may carry two or four engines of c‘ther 
radial or in-line type. Gun turrets can be stuck on in all 
the usual positions; various tail unit assemblies can be 
arranged and even wing-tip floats added. 

Other devices employed include the projection of shadow 
silhouettes on a ground-glass screen by means of models set 
at any desired attitude, and sighting ranges covering from 
500 to 3,500 yards, on which the pupil sees about the near- 
est possible representation of the real thing. 

Thoroughness is the keynote throughout, and the ser- 
geant instructors spend quite a lot of time on each 
individual machine, using official silhouettes and a black- 
board, and laying particular stress on the aircraft's chief 
characteristics when seen in flight. 

Proof of the effectiveness of the training was provided 
by a test, which Flight attended, in which ten perspective 
silhouettes were successively thrown on a screen for one 
second each. Several members of the class scored 100 per 
cent., and the rest averaged seven or eight correct. This, 
by the way, was only an intermediate test. 


Behind the Lines 





Service and Industrial News from the Inside of Axis and Enemy-occupied Countries - 


A German View 


A* interesting sidelight on Allied air 
attacks on Germany is thrown by a 
report in a Berlin paper which says that 
“the four-engined bombers fly in close 
formation, well aware that our fighters 
will have a more difficult job when 
attacking a bomber formation which is 
suspended in the air like a ‘ bolt’ 
bristling with weapons.” 


Aces 


Wve publicity is given in the 
German Press to several Luftwaffe 
officers who have now been decorated 
with the Oak-Leaves Insignia to the Iron 
Cross. Among these “‘ aces"’ are Maj. 
Hartmann Grasser, commander of a 
fighter. group; Lt. Wolf Udo Ettel, 
leader of a Aghter squadron, and Capt. 
Heinrich Prince zu Sayn-Wittgenstein, 
described as a crack night-fighter pilot. 

Three other names figure prominently 
in German reports and are ¢redited with 
the customary high score: N.C. 
Novotny with 182 victories, Capt. Rall 
with 200 and Maj. Kluemper, com- 
mandant of a torpedo-bomber unit 


operating in the Mediterranean, who has 
been awarded the Oak Leaves Insignia. 


Aftermath 


EPORTS from Hamburg dated 

September 6th show that public 
services of the city are being only 
gradually and partially restored. The 
water supply = been reconditioned 
only in some parts of the city. As far 
as gas is concerned, the inhabitants are 
asked ‘‘ to have a little more patience.”’ 
Official stateménts can only console the 
population, declaring vaguely that they 
will not wait much longer for electric 
light. 

Camouflage 


AMOUFLAGE nets and mats for pro- 
tection against aircraft are being 
rimarily produced by Austrian and 
Coochasiowtnien firms previously manu- 
facturing artificial flowers.-- In place of 
raffia fibre imported before the war from 
Madagascar, local grass growing in the 
Alpine districts is used for the manu- 
facture. 
The: factory which is responsible for 
a considerable share of this production 
is situated in Lausitz. The grass, 


which is about 5{t. long, is cut into 
pieces about 7}in. long, and these are 
then put together by machines and 
ultimately finish up as mats 3ft. 2in 
long and about 32in. wide. 

The material is previously treated to 
protect it from the influence of infra-red 
rays and is said to be almost fireproof. 
Another advantage claimed is its excel- 
lent weather resistance. 


Protection in Austria— 


S a result of the raid on the railway 

line near Bolzano, reports from the 
Swiss frontier state that the Germans 
are rapidly improving the protection of 
all Austrian railway lines leading to 
Switzerland. Many new, well-camou- 
flaged A.A. guns have been placed along 
all Austrian railway lines, particularly 
near junctions, viaducts and tunnels on 
lines running south. 


—and in Poland 


) ho ew Occupied Poland: it is reported 
that large quantities of sand for 
fighting incendiaries in the event of air 
raids have been distributed by the 
German authorities in various places in 
the streets and squares of Warsaw 
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Sixty-seventh of the Latest Recognition Series 





SPITFIRE Vs 


NYTHING so unusual as a familiar type of aircraft 
A with its wing tips clipped off was bound to cause 
a flutter of excitement among students of aircraft 
recognition. So there was no lack of interest when examples 
of the Spitfire III were seen flying around, quite a while 
ago, with, it seemed, the tips of their beautiful elliptical 
wings surprisingly omitted. -Only three of these were made. 
More recently, the ‘‘Clipped Spit’’ returned, this time 
in the modified form of the Vs, and is now in operational 
service as a low-level fighter and for ground attack. Apart 
from the square wing tips, the aircraft retains all the exter- 
nal characteristics of the Spitfire V, namely, the long, 
slim fuselage with an almost straight top-line, large pointed 
spinner, curved bottom-line, small rounded fin and rudder, 
and small elliptical tailplane set level with the top-line 
of the fuselage. Two cannon protrude from the wings, and 
there is a large but shallow radiator under the starboard 
wing. Where additional range is tequired, a long, flat 
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Airerait Types an 


(CLIPPED WINGS) 


auxiliary fuel tank may be fitted under the centre-section, 

The reduction of the span and wing area by the removal 
of the tips has the effect of increasing the speed at low alti- 
tude by reducing the drag. The accompanying increase in 
wing-loading has,-of course, reduced the rate of climb 
and the ceiling, but this is of no consequence in a machine 
which specialises in low-level work. Its 1,150 h.p. Rolls. 
Royce Merlin XLV engine is, of course, tuned to give maxi- 
mum power at low altitude. 

Except for fabric-covered control surfaces, the Spitfire 


VB, like its forbears, is of all-metal construction through- 


out, the low cantilever wings being of the single-spar type, 
and the fuselage a monocoque structure with flush-riveted 
Alclad skin. 

Top speed of the Spitfire Vs, with two 20 mm. cannon 
and four 0.303in. Brownings in normal wings is 369 m.p.h. 
at 19,000ft., but the clipped wing model is, as stated, some- 
what faster. 
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heir Characteristics 
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has proved itself to be among the best of the Rus- 
sian Air Force’s single-seater fighters and has been 
in mass-production for some t.me. 

Powered by a 1,100 h.p. 12-cylinder, liquid-cooled, V- 
type M-105P engine, the Lagg-3 has a top speed of approxi- 
mately 350 m.p.h. at 16,400ft., a cruising speed of 279 
m.p.h., a service ceiling of 29,500ft., and 400 miles range. 

A little smaller in overall dimensions than most British 
and American single-seater fighters, the armament of the 
Lagg-3 does not sound very impressive these days, being 
limited to one 20 mm. cannon firing through the airscrew 
hub, and two 12.7 mm. machine guns mounted in the mose 
and synchronised to fire through the airscrew disc. 

The wings incorporate two box-spars and the fuselage is 
a*monocoque structure, both having a diagonal plywood 
skin in Russian birch; the forward part of the fuselage, 
‘however, is metal covered, and the framework of the cock- 


NI Chas bro for its wooden construction, the Lagg-3 


pit hood and the control surfaces are of metal, the latter 
being fabric-covered. In spite of the main structure being 
of plastic-bonded wood and plywood, the Lagg-3 weighs 
7,056 Ib. in flying trim, which gives a wing-loading of 
37-4 |b./sq. it. 

From the purely recognition point of view, the Lagg-3 
has several helpful characteristics. From the head-on view 
(generally the most difficult) the twin air-intakes in the 
thickened roots of the wings should be visible under reason 
able conditions, and trom the side view the unusual depth 
of the fuselage at the tail, and the straight, level line from 
cockpit to fin are notable teatures. Additionally there is a 
long but shallow oil-cooler beneath the nose, and the deeper 
projection of the radiator amidships under the fuselage. 
Fin and rudder are small and have a curved trailing edge 
and apex, while the ‘‘ wing-nut’’ type tailplane is set above 
the thrust line. The wings taper more on the trailing edge 
and have rounded tips. 
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universally for the aspiration of aircraft engines. 

Its advantages over the ‘‘ positive displacement ’’ 
type, such as the Roots compressor, lie in its adaptability 
to the engine structure, compact size, lightness and dur- 
ability. The inherent characteristics of this type of super- 
charger have led to many methods of drive being evolved, 
and it is the object of this article to trace the various 
developments—irom the inception of the single-speed, 
single stage unit to the complicated two-speed, two-stage 
unit of the present day—with 
special reference to the equipment P1 = ATMOSPHERIC » INTAKE 
of the Royal Air Force. PRESSURE Soe 


P | \0-DAY the centrifugal type of supercharger is used 


supercharger with high-speed drive 
by means of spur gears is shown 
on this page. The various terms, 
referred to later, are indicated in 
the sketch. 


Principle of Operation 


The revolving impeller displaces 
the mixture (or pure air in the case 
ot solid fuel injection) outwards, 
imparting to it a high tengential 
velocity. On leaving the periphery 
ot the impeller the kinetic energy 
of the mixture, present by virtue of 


T2= CHARGE 

TeMbrRAt GRE 

Ps= BOOST 
PRESSURE 








sure energy by the expedient of 
slowing it up. In order to conduct 
this process in an efficient manner, with regard to the 
limited space available, diffug¢tr.vanes are used to regu- 
late the transition period—velocity to pressure. The degree 
of compression of the mixture, or pressure ratio, is a 
fuction of the impeller tip speed. A given tip speed will 
give the same pressure ratio for the general run of designs. 
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Development of the Aircraft 
Supercharger 


A Review with the Emphasis on the Historical. Aspect 


DON JONES 


The temperature rise, 
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that is, the increase in mixtur 


temperature on passing through the supercharger, § 
dependent on the pressure ratio and the efficiency, and cap 


therefore also be said 
tip speed. 


to be primarily a function of the 


The horse power required to drive the supercharger is 
governed by. the pressure ratio, the inlet temperature, the 


weight of air and the 


efficiency. The efficiency, when 


dealing with compressors of any type, is usually given 
by the ratio of the adiabatic temperature rise to the actual 








Pat sSoRe AY FULL 
L 
THROTT ki P2 PPRON) 
’ 






An MRNARAAS 





T2 - T)) = TEMPERATURE RISE 
Ps 
De PRESSURE RATIO 














its velocity, is converted into pres- Diagrammatic sketch of a single-speed spur 
gear-driven supercharger. 


temperature rise. The adiabatic 
temperature is that temperature 
which would have been the result 
of compression without the add: 
tion or subtraction of heat from 
external sources. (Adiabatic com- 
pression). In practice the temper- 


adiabatic, due to skin friction and 
eddying. Adiabatic efficiencies for 
modern superchargers lie between 
65 per cent. and 75 per cent. These, 
then, are the characteristics of this 
type of supercharger and must be 
borne in mind when reviewing its 
history. 


Early Obstacles 


Experimental superchargers were 
produced during the last war. The 
mechanical drive type developed by 


Brown, Boveri, at Mannheim, in 1917, and the exhaust- 
gas turbine designed by E? H. Sherbondy, and fitted toa 


Liberty engine, were b 


ut two among many. It was not, 


however, until 1926 that the first superchargers came into 


squadron service in this 


country. This delay was primarily 


due to, firstly, the mechanical difficulties of the drive, 


and secondly, the ill effects 
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of high rotational speed on 
the impeller and its beat 
ings. The chief difficulty 
in the case of the drive 
lay in the design of a satis- 
factory slipping clutch, by 
means of which the im- 
peller might be ‘“‘left 
behind’’ during rapid 
accelerations and decelera- 
tions. Without the provi- 
sion of such a clutch the 
impeller would be subject 
to shock loading and 
changes of inertia which 
would quickly result in 
either its destruction of 
that of the driving gears. 
Again, owing to the 
high rotational speeds, 
considerable _ centrifugal 
loading is applied to the 


, impeller blades. This in- 








is constant throughout. 


600 n ra ! l L es is 
GL 5000 10.000 20,000 25000 30,000 ". 35,000 
ALTITUDE (FEET) 
° Graph showing characteristics of various types of single-stage superchargers. 





troduces the fear of elonga- 
tion, ‘‘permanent set,” 


Engine speed and finally disintegration. 


Disintegration may also be 
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caused by poor balance or 
synchronous vibration. The 
rather unique conditions 
under which the impeller- 


shaft bearings work called eee 


for the development of par- eas % ae 


ticular bearing types, and 
an investigation into the ){tsem — 
method of their mounting [2 =.= 
and the rate and supply of 
their lubrication. The pro- 
blem of lubrication was fur- 
ther aggravated by the high 
depression around the impeller shaft, particularly at small 
throttle angles; this depression tended to draw the oil 
from the adjacent bearings, thus calling for carefully de- 
signed oil retainers. 

Mechanical and metallurgical problems, promoted by 
exhaust-gas temperature, have been responsible for the non- 
appearance of the exhaust-gas turbine blower until recent 
years. 


The First Single-speed Superchargers 


The distinction of having been the first supercharged 
engine in service goes to the Armstrong Siddeley Jaguar 
Mark 4S, as fitted in 1926 to the Armstrong Whitworth 
Siskin, Mark 3A, single-seater fighter. The 4S Jaguar 
had a rated altitude of 9,500 feet and a rated boost of 
minus $ Ib./sq. in. The impeller ran at approximately 
13 times engine speed and had a tip-speed of 860 ft. /sec. 
at the rated r.p.m. This was quickly followed into service 
by the Bristol Bulldog Mark 1 with a Jupiter Mark 7 
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supercharger arrangements. (Top left) Rolls-Royce Merlin 61. 
(Bottom left) High alt''ude Bristol Pegasus. 
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The Armstrong-Whitworth Siskin IIIB fitted with geared and supercharged Siddeley Jaguar 


engine. 


engine. The latter had a rated altitude of 12,000 feet and 
a rated boost of minus 1} Ib./sq. in. Nos. 3 and 17 Squad- 
rons were among the first to be equipped with this aircraft. 

Both the Jaguar Mark 4S and Jupiter Mark 7 were 
fitted with a ‘‘ gated throttle.’’ The ‘‘ gate’’ consisted of 
a spring-loaded stop on the throttle quadrant, which pre 
vented the throttle being opened without conscious effort 
past the setting which gave maximum permissible boost 
at ground level. In this way the throttle could be opened 
quickly in the event of an emergency at ground level. It 
is of interest to note that the gated throttle was also used 
on normally-aspirated, high-compression engines; the 
Jupiter Mark 6A will be remembered in this respect and 
later the Rolls-Royce Kestrel as fitted to the Hawker Hart. 
In 1930 the Jupiter Mark 7F, as installed in the Bristol 
Bulldog Mark 2A and supplied to No. 56 Squadron, 
was fitted with an automatic boost control—the first to 
appear in service. This engine had a rated altitude of 9,000 
feet, the boost having been increased to zero lb./sq. in., 
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these early types had pres- 
sure ratios between 1.3 to 
1 and 1.7 to 1, calfing for tip 
speeds varying from 750 to 
goo ft./sec. With an adia- 
batic efficiency of 65 per 
cent. a pressure ratio of 1.5 
to 1 would have given a tem- 
perature rise of some 55 deg. 
C. or an induction tempera- 
ture, allowing for petrol 
cooling, of perhaps 60 deg. C. 
at ground level. For take-off 
conditions the engine would 
have been throttled to zero or 
a negative boost pressure, 
and owing to the reduction in 
charge density brought about 
by the temperature of 60 deg. C., 
would have received no_ greater 
weight of charge than a normally 
aspirated engine. 

The power to drive the super 
charger would be substantially the 
same as that at the full throttle-rated 
altitude condition, but, as under 
ground level conditions it would be 
serving no useful purpose, this power 
—some 5 per cent. of the engine out- 
put—would represent a dead loss. 
Furthermore, the charge temperature 
is one of the chief factors governing 
detonation, and so the inevitable in- 
duction temperatures of the early 
supercharged engines called for a 
general reduction in compression 
ratios. 

Advantages at Altitude Only 

For these reasons engines with non- 
variable, step-up gearing to driveethe supercharger suffered 
from low take-off power, and their advantage lay entirely 
in the increased performance they gave at altitude. Con- 
sider an aircraft capable of 150 m.p.h. at ground level on 
a 500 b.h.p. unsupercharged engine. A contemporary en- 
gine supercharged to 10,000ft. (wth fixed-pitch airscrew) 
might have given some 380 b.h.p. at ground level. The 
great difference in power would not be due alone to the dis- 
advantages of the supercharger at ground level, but due 
also to the airscrew, which would have been designed to 
give the maximum permissible r.p.m. at the rated altitude 
at full throttle. This would result in the pitch being too 
coarse for the engine to reach its maximum r.p.m. in 
flight at ground level, thereby occasioning a considerable 
loss in power. 

However, on reaching its rated alti- 
tude and achieving its maximum 
r.p.m,. together with the reduction in 
air intake temperature and exhaust 
back-pressure, the supercharged -en- 
gine would have given a power only 
little short of 500 b.h.p. If the air- 
craft was originally capable of 150 
m.p.h. at ground level on 500 b.h.p. 
it would achieve some 175 m.p.h. at 
10,000ft. on the same power, assum- 
ing the speed to increase inversely as 
the square root of the relative air 
density. The gain from the super- 
charger would therefore be 25 m.p.h. 
in 150, or nearly 17 per cent. Added 
to this, the speed would be available 
at a more useful altitude and the climb 
of the aircraft equally enhanced. In 
practice the resultant performance in- 
crease depended largely on the aircraft 
characteristics, and was seldom so 
substantial as suggested. However, 


The Bristol Bulldog IA with a Mark VII Jupiter engine. 
12,000ft. 
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The Bristol 138A height record machine fitted with the high-altitude Pegasus. The air 
intake and intercooler beneath the nose are points of interest, as is also the four-bladed 
airscrew for altitude performance. 





To accommodate the two-stage supercharged Rolls-Royce Merlin 61, the nose of 


the Spitfire had to be slightly lengthened. 


this serves to show the advantages of supercharging even 
when no increase in specific power is aimed at. 
Two-speed Superchargers 

The need for greater altitudes and positive induction 
pressures, the latter made possible by the introduction 
first of 77 octane fuel and later 87 octane fuel, led to the 
use of tip speeds in excess of 1,000 ft./sec. The resultant 
charge temperature of 90 or 100 deg C., coupled with the 
high percentage of power required to drive the super- 
charger, resulted in very considerable losses in take-off 
power. Whereas this was permissible in fighter aircraft, 
where altitude and speed were the first essentials, it could 
not be tolerated in the bomber, Army co-operation and 





Rated altitude was 








tag 
The 
intc 
Arr 


as | 
Wh 


2 gea 


cha 
lock 
the 
hy« 
mor 
tud 
giv! 
Bri: 
Ro! 
A 


off 

spe 
tag 
the 
mo 
of | 
In 

at 

(C.: 
tud 
sin 








en 


on 
on 
he 
nt 
he 
r- 


off 


ld 
1d 


_gearing in this case was epicyclic, 





SEPTEMBER 23RD, 1943 





FLIGHT 


345 





DEVELOPMENT OF 





fiying-boat classes, with their tak« 
off and low-level performance re 
requirements. In view of this, a 
“moderately ’’ supercharged en 
gine was added to the range of 
engine types made, and the high 
altitude engines became known as 
“fully ’’ supercharged. 

The logical development from 
this point was the introduction ol 
a two-speed gear giving the advan 
tages of both systems to one unit. 
The first engine so equipped to go 
into service in this country was the 
Armstrong Siddeley Tiger, Mark §, 
as fitted to the Mark 2 Armstrong 
Whitworth Whitley in 1936. The 


changes in speed being effected by 
locking or freezing the outer cage, 
the actuating mechanism being 
hydraulic. This engine had a 
moderate gear giving a rated alti- 
tude of 6,250ft. and a full gear 
giving 12,750ft. Later came thx 
Bristol Pegasus Mark 18 and the 
Rolls-Royce Merlin Mark 10. 


Apart from the increase in take Impeller casing removed to show the blade 
off and low-level power, the two arrangement on the Bristol Jupiter 
engine. 


speed supercharger gives advan- 

tages in economy. In the first place 

the specific fuel consumption is lower with the 
moderate gear, owing to the smaller percentage 
of power absorbed in driving the supercharger. 
In the second place the aircraft can be flown 
at full throttle in this gear on reduced r.p.m. 
(C.S. airscrew assumed) at quite moderate alti- 
tudes—high b m.e.p. and low r.p.m. being the 
sine qua non of fuel economy. 
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Limits of Single-stage 
Operation 
With the take-off power looked 
after by the low-speed gear, and 
with the introduction of 100 octane 


-fuel, making permissible a further 


increase in boost pressures, tip 
speeds have been pushed up to some 
1,300 ft. / sec Pressure ratios in 
the region of 3 to 1 have been 
achieved, which with the aid of air- 


intake ‘‘ram,”’ supplied by the 
high speed of modern aircraft, have 
resulted in ‘‘all-out-level’’ alti 


tudes as high as 22,000ft 

These high-pressure ratios are 
also in part due to increases in effi 
ciency. The original type of fan 
with unflanked blades was first re 
placed by the ‘‘semi-shrouded”’ 
type having a web or complete sec 
tion on the face remote from the 
entry. This increased the strength 
and reduced the losses due to leak- 
age between the fan and the blower 
casing. Many engines to-day em 
ploy impellers of the “fully 
shrouded’’ type; this permits 
greatly increased working clear 
ances, together with the elimination 
ot leakage on cither face of the fan 
blade 

With the open type of im 
peller the clearance between 
the fan and the casing was 
ilways more than that «ck 
manded by maximum efi 
ciency, since under high 
depression conditions, such as 
the throttled dive, there was a 
tendency for the blower casing 
to distort, thereby shrinking 
the clearance. A further re 
finement has been the intro 
duction of ‘‘Inlet Guide 
Vanes.”’ These reduce the 
entry-shock or turbulenc< 
caused by the sudden direc 
tional change of the mixture 
entering the impeller. Another 
form of this refinement is the 
‘bent .tip’’ impeller. 

In Germany a_ hydraulic 
coupling has been evolved, 
working On a similar principk 








Features of the Bristol Hercules two- 
speed supercharger. (Left) The complete 
supercharger partly sectioned. (Top) 
Close-up of the impeller and diffuser 
vanes. (Right) The main shaft with 
spring drive spline driven from crankshaft 
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to the Daimler Fluid Flywheel, 
whereby the impeller speed may be 
varied independently of the engine 
speed. With such a device the engine 
can be run at full throttle at ground 
level by the expedient of slipping the 
hydraulic clutch. In this way the 
minimum temperature rise is created, 
which with the small power absorp- 
tion to drive the supercharger (due 
to the reduction in its pressure ratio), 
gives considerable increases in power 
obtainable for a given boost pres- 
sure. 


Two-stage Superchargers 


The stage has now been reached 
when the tip speed is in the region 
of. and often considerably in excess 
of, the speed of sound in air. This 
forms the useful limit, in the inter- 
ests of efficiency, to the performance 
obtainable from the _ single-speed 
compressor. (France is the only 
country to have mentioned the exist- 
ence of a three-speed, single-stage 
supercharger—a device which would 
prove redundant unless a further in- 
crease in tip speed were aimed at.) 
However, the demand for altitude 
has not stopped at 20,o000ft.; rated 
altitudes of 30,o00ft., and over are 
the aim of many new types, and 
already the reality of several opera- 
tional aircraft. 

These aircraft all employ a two- 
stage supercharger. This is simply 
two impellers in series; the mixture 
(or air) coming from the first is fur- 
ther compressed by the second. In 


MODERATE CEAR 





theory, it each impeller had a pres- CLUTCH & CEAR CHANCE 

sure of 3 to 1, the final charge would = as 

be compressed in the ratio of 9 to 1. — 

The temperature rise will, of course, (farer) FUEL PRESSURE 
— REDUCING VALVE 


be prohibitively high, as it will be 
virtually the addition of the indi- 
vidual rise through each stage. For this reason an inter- 
cooler is always employed with a two-stage supercharger. 

The first successful two-stage supercharger of which 
details were published in this country was that employed 
by the high-altitude Bristol Pegasus engine, installed im the 
Bristol 138A, which obtained the world’s height record 
in 1937 (53,937!t.). This engine had the usual single-speed 
*‘built-in’’ supercharger, plus an auxiliary: (first-stage) 
supercharger driven from the rear cover by a cardan shaft. 
Air entered the auxiliary supercharger by two ducts, one 
on each side of the fuselage, passed through an intercooler 
into the carburettor, and thence through the main super- 
charger (second-stage) into the engine. A clutch was incor- 
porated in the auxiliary supercharger drive, permitting 
this to be disengaged for take-off, thereby eliminating the 
temperature rise through, and the power absorbed by, the 
first stage. The overall pressure ratio was 5.5 to 1, and 
the rated altitude 44,o00ft. 

To-day we have the Rolls-Royce Merlin 61. (Described 
in Flight gf December 17th, 1942.) The drive in this case 
is similar to,that employed on the two-speed, single-stage 
unit; the extra impeller is mounted, as it were, on an 
extension of the original shaft. This layout results in a 
great saving of space, a factor of vital importance in the 
single-seater fighter. Both stages draw through the car- 
burettor, and the intercooler is situated between the second 
stage and the engine ; a pressure ratio of 6 to 1 is achieved. 
The two-speed gear will give performance at low altitude 
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A sectioned sketch of the two-stage two-speed Rolls-Royce 
Merlin 61 supercharger. 


in excess of, or at least equal to, that obtained from the 
single-stage, two-speed unit, by virtue of the intercooler 
and the reduced temperature rise—the temperature rise 
for a given pressure ratio being lower for a two-stage com- 
pressor than for a single-stage. 


Exhaust-gas Turbine 


It must be pointed out that the Americans were the first 
to use two-stage superchargers in large numbers. Their 
system, perfeeted by the General Electric Company, incor- 
porates an exhaust-gas turbine. The exhaust turbo-blower 
has received little attention here, since hitherto no British- 
made example has appeared in service with the Royal Air 
Force. A considerable amount of experimental work has, 
however, been carried out, and as long ago as 1926 an 
aircraft fitted with an exhaust turbo-blown engine, a Napier 
Lion, reached 32,000ft. fully laden. 

Reverting to the American plant, the first stage is driven 
by the turbo wheel and the second by fixed gearing, this 
stage being the usual “‘ built-in’’ type of supercharger. 
The speed of the turbo wheel is regulated by a ‘“‘ waste 
gate’’ or throttle in the exhaust manifold, rated altitude 
being reached when the turbo wheel is doing its maximum 
r.p.m. A similar system to this was patented in France 
in 1929 (Rateau), but, like many other types of exhaust 
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turbo-blower produced in that country, 
does not appear to have been a suc- 
cess. In Germany, too, the exhaust 
turbo-blower would appear to be the 
most popular type, and the early 
Junkers was interesting in that it em- 

yed a step-up gear between the 
turbo wheel and the impeller. Later 
V.D.M. patents also incorporate this 
feature. 

The characteristics of the exhaust 
turbo are quite different from the 
mechanical supercharger and, gener- 
ally speaking, much better. Its merits 
are not derived alone from the facili- 
ties for speed variation, in itself a great 
advantage, but also from the fact that 
the means of driving the compressor 
are obtained from a hitherto untapped 
source—the latent power in the ex- 
haust gases. These advantages, 
giving increased power and economy 
below the rated altitude, are somewhat offset, in the case 
of military aircraft, by installation requirements, loss of 
exhaust thrust effect and inability to flame-damp and 
silence the exhaust. However, the installation on the 
Thunderbolt shows a great improvement from the esthetic, 
flame-damping and silence points of view over the earlier 
installations, such as the Boeing B-17C with its totally 
exposed turbo wheel. 

Due to the high operating temperatures of the exhaust 
gases (up to 1,100 deg. C.) it is necessary to supply some 
means of either cooling these gases or the working parts 
of the turbine itself. The American system is understood 
to employ ‘‘gas cooling’’ by the expedient of exposing 
the exhaust manifold to the airstream, and in the earlier 
case referred to above, by also exposing the turbo wheel 
and its casing. In Germany a number of patents have 


Newfoundland 


HE value of speedy communications between New- 
foundland and Canada was given dramatic em- 
phasis when the Knight of Columbus Hut in St. 
John’s was destroyed by fire. For the relief of the many 
injured in that catastrophe large shipments of plasma for 
blood transfusions and other medical supplies were rushed 
by Trans-Canada Air Lines from Montreal, Toronto, Win- 
nipeg and other centres. Going by air express, the emer- 
gency materials were in St. John’s at noon the day follow- 
ing the night they left. 

Put into effect by treaty arrangements between the 
Government of Canada and the Newfoundland Commis- 
sion of Government as a wartime measure, the Canada- 
Newfoundland service inaugurated by Trans-Canada Air 
Lines a year ago has proved successful. It arose out of 
a demand for a closer contact between the island and the 
mainland, and from the beginning aircraft have been carry- 
ing capacity passenger loads almost every month, with 
waiting lists of reservations made sometimes two and 
three weeks in advance. ; 

The passenger load factor, 84 per cent. for 1942, is the 
highest on the TCA system. During five months of 1942 
it was better than 90 per cent. Air mail and express loads 
have also been satisfactory. 

Machines now leave Moncton, New Brunswick, daily at 
7 a.m, and 10.40 a.m., reaching St. John’s at 12.20 p.m. 
and 4 p.m. In the opposite direction aircraft depart from 
St. John’s at 1.15 p.m. and's p.m., landing at Moncton 
at 5.45 p.m. and 9.30 p.m. Connections are made with 
aircraft to Halifax, Nova Scotia, and westward in the 


The exhaust-driven 





G.E.C. turbo-supercharger on a Wright Cyclone of a Fortress 


been taken out covering ‘‘ mechanical cooling ’’; that is, 
cooling the actual turbo components by means of an air- 
stream applied to hollow rotors and blades. 

Finally, it is interesting to note that the demand for 
increased“ pressure ratios has been largely due to, and 
dependent on, the rapid development of aircraft fuels. 
Also, granted the demand, the majority of obstacles in the 
path of these higher tip speeds have been constructional 
or metallurgical. Most of the design features that have 
lent added efficiency during recent years were well under- 
stood at the time of the inception of the supercharger, but 
were not practicable at that stage of the art due to material 
or production difficulties. Any further advances will have 
to be accompanied by parallel aircraft development, since 
greater operational ceilings than those already in reach will 
call for the use of pressurised cabins on all types of aircraft. 


and Aviation 


transcontinental service to Montreal, 
Winnipeg and Vancouver. The route, 730 miles, is by 
way ot Sydney, Nova Scotia, 223 miles from Moncton. 
This flight takes five hours, as compared with 65 hours 
by rail and steamer, when connections are made, 

Between 70 and go per cent. of the travellers using the 
air passenger service are on military duty, or are contrac- 
tors or men actively engaged in war work. Extension of 
the TCA service to Newfoundland has brought the island 
even more closely into the orbit of Canada and the U.S. 

Either through air mail or personnel visits it is possible 
for the Newfoundlander to-day te complete important war- 
time business in-a fraction of the time previously needed. 
This development is of prime importance in the future 
development of Newfoundland. 

It is apparent that after the war Newfoundland will 
have much to gain by maintaining this new relationship 
with Canada and the United States. To develop the 
island’s resources will require substantial capital, for some 
of which, at least, it will probably be necessary to go tv 
the island's near neighbours. 

The easy availability of Newfoundland by air as com- 
pared with the rail and water routes will mean an increase 
of outside interest in the island, and the rapid travel facili- 
ties available to and from the country will serve to spread 
acquaintance with its potentialities. 

Introduction of the TCA service has, in fact, given many 
islanders visions of the future where passengers-and freight 
will be swiftly conveyed by air to inland and distant 
cqastal points as well as farther abroad. 


Ottawa, Toronto, 
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CORRESPONDENCE 


The Editor does not ho'd himself responsible for the views expressed by correspondents. 


The names and addresses of the writers, 


not necessarily for. publication, must in all cases accompany letters. 


’ TECHNICAL TRAINING 
Courses at London Polytechnics 


AM a student of aeronautics and have followed your discus- 

sions on. aeronautical education with some interest. 

I have noticed that although your correspondents advocate 
some sort of scheme, they entirely fail to point out that there 
is in existence a very good part-time evening or week-end 
course in this subject at many of the London Polytechnics. 

This course is part of the National Certificate scheme and 
covers Aerodynamics, Aircraft Design, Aircraft Materials and 
Mechanics, and the cost is proportional.to age, starting at 18s. 
at the age of 17. 

I thoroughly agree with the inception of an Aeronautical 
Degree course at the princtpal engineering universities, but | 
do not think that a Government-sponsored, or even a Govern- 
ment organised, scheme would be a success, as in my opinion 
the number of students wishing to take the course would be 
too smali and, therefore, the cost per term per student would 


be disproportionately large. A. S. GARWOOD, 
S.R.Ae.S. 


ELEMENTARY FLYING TRAINING 
The Manual is Right 


ke: reply to N. Gibson’s letter in your July 29th issue, I should 
like to point out that the Elementary Flying Training 
Manual is quite right in its explanation of holding bank on 
and off in gliding and climbing turns if the comparative move- 
ment through the air of inner and outer wing tips can be cor- 
rectly visualised 

He is agreed, I presume, that in a gliding turn the inner 
wing has a greater angle of attack than the outer. In a climb- 
ing turn the inner wing is ascending faster for a given for- 
ward travel than the outer, and therefore its relative angle of 
attack to the air flow must be less and one has to hold off 
bank to maintain this constant. “* FLT. LT.” 


Facts on Gliding and Climbing Turns 


yes correspondent, N. Gibson, in the issue of Flight 
dated July 29th, 1943, asks for a consistent explanation of 
the differences that arise in climbing and gliding turns. 

I feel that, though accurate, the explanations given are 
much too long-winded to be absorbed by an elementary pupil 
and I would be inclined to content myself with the facts. 

In gliding turns, although the inner wing is travelling more 
slowly than the outer wing, it has a higher angle of attack and, 
therefore, gets approximately the same lift. In a climbing 
turn it is the outer wing which has the higher angle of attack 
as well as the extra speed, and, therefore, in a climbing turn 
we have to hold off bank. 

This will, of course, be followed up by an explanation, on 
the ground, with the aid of this simple diagram. 
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The dotted lines represent respectively the spiral paths of 
outer and inner wings, if they were straightened out. 

It can easily be seen that on gliding, the inner, slower wing 
has the higher angle of attack, which relationship between 
speed and angle of attack will make the lift on, the two wings 
approximately equal, whereas in the climbing turn it is the 
outer, faster wing which has the greater angle of attack, 
thereby getting’ considerably more lift than the inner wing 
and making it necessary for the pilot to ‘‘ hold off bank.’’ 

A FLYING INSTRUCTOR. 


. 


THEORY OF FLIGHT 
Fictitious Idea of Control Swapping 


HOUGH only a layman myself, I think I can offer a simple 

explanation of ‘‘ Puzzled Air Cadet’s’’ query of July 22nd, 
The crux of the matter is the definition of the terms “‘ rudder” 
and ‘‘elevator.’’ If we define the rudder as ‘‘ that control 
which causes rotation about the axis of yaw,’’ and the elevator 
as ‘‘ that control which causes rotation about the axis of pitch” 
(instead of the loose, everyday definitions of ‘‘ the control of 
horizontal movement’’ and ‘‘the control of vertical move 
ment’’) we see that, as the axes of yaw and pitch are fixed 
relative to the aircraft, the ‘‘ phenomenon’”’ of control-swop. 
ping is fictitious: the rudder and elevator always act in the 
same way relative to these axes, and the ‘‘swopping’”’ is due 
to the relatjve motion of the aircraft and the earth. 

Now your correspondent implies that there is some magical 
property in the angle ‘‘ 45 degrees to the horizontal’’ which 
causes actual aerodynamic reversal of the controls. An analysis 
of the forces acting on the control surfaces illustrated, however, 
will show that the rudder and elevator forces act parallel to 


. the axes of pitch and yaw respectively, so that the control- 


swapping is exuctly similar to that occurring in a cruciform 
tail unit. The diagrams may make this point clear :— 
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Of course, these diagrams illustrate special cases, but they 
show general results, assuming only geometrical symmetry of 
the system, and that the two rudders and the two elevators 
move equally and in the same direction. Thus the Mars and 
Mariner need n9 elaborate gadgetry to give them normal con- 
trol characteristics in this respect. 

As for the reasons for this tail arrangement—the need for tail- 
plane dihedral has already been discussed at length in your 
columns—one can mention, in addition to increased structural 
strength, the maximum use of the end-plate effect of the rudders 
in preventing air from spilling off the ends of the tailplane, 
and the presence of the minimum of interference drag between 
control surfaces, a 90-degree junction being the most desirable 
in this respect. 

The disadvantages are: difficulty of linking port and star- 
board controls, and increased area, since part of the available 
force on the controls is wasted (see diagrams). 

JAMES R. PALMER. 


WHISPERING DEATH 
Sleeve-valve Engines are Quieter 


ALSO read the letter of ‘‘ Hercules’’ in the August roth 

issue of Flight. I have worked on Wellingtons equipped 
with Pegasus (Mark IC) and Hercules (Mark III), both types 
of engines having the same exhaust collector ring, but I must 
say that the Pegasus is a great deal noisier than the Hercules 
owing to the tappets—36 of them compared with none on the 
“Herc.” I doubt whether the collector ring has much, if 
anything, to do with it. The smooth motion of the sleeve 
creates very little noise. 

Also, I have stood behind the ‘‘ Herc.’’ while it has been 
run up, and the amount of noise is nothing to write home 
about. But when standing at the side of a ‘‘ Herc.’’ whilst it 
is running the noise is tremendous, owing to the thrashing of 
the air by the airscrew blades., Another point is that whilst 
the aircraft is on the ground the blades have to suck at the 
air, but once it is flying along the blades screw into the aif, 
thus eliminating more noise. **FITTER II(F).” 
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THE NAVY THAT FLIES: Naval airmen at divisions on H.M.S. Sl 


SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News and 


& 


Promotion 
GENERAL DuTies BRrancit. 
Air Comdre, 8. E. Toomer, D.F.C., to be Act 
Air Vice Marshal, September 3rd, 1943. 


Honorary Appointment 


H.R.H. Et Amie ABPUL ‘ILAR, Regent of Iraq, 
is appointed Hion. Air Comdre., August 19th 
1943 


Air Aides-de-Camp to the King 
HE Air Ministry announces the appointment of 
the undermentioned officers as aciditional Air 
Aides-deCamp to His Majesty with effect from 
August 26th, 1943 :— 
AcTiIna Air CoMMODORES 
C. -H. Smarr. 
L. F. SrnonAre, G.C., C.B.E. DSO. 
A. WALKER. D.S.O., D.P.C 
A. Boyvie, A.F.C . 
G. H. Amepcer, O.B.E., A.P.C., A.A.P. 
Group CaPTaAins 
A. H JACKSON 
R. B. Lees, C.B.E., D.F.C 


Awards 


HE KING has been graciously pleased to 

approve the following awards in recognition 

of gallantry and devotion to duty in the execu 
tion of air operations :— 


Bar to Distinguished Flying Cross 


Act. Sqn. Ldr. J. E. H. Marsmant, D.F.C., No. 
102 Sqn.—Since the award of the D.F.C. in July, 
1941, Sqn Ldr. Marshall has completed successful 
operational missions ‘to targets, including Berlin, 
Essen, Stuttgart and Turin. _On one occasion, one 
engine in his aircraft caught fire immediately 
after taking off with a full bomb load. By his 
coolness and skill in this emergency, he made @ 
sale landing. On another occasion, whilst held in 
tearchlights over Essen, he pressed home his 
attack despite intense anti-aircraft fire which 
killed the rear gunner and damaged the aircraft 
extensively 

D.F.C., 


Act. Sqn. Ldr. B. G WALLACE, 


FLIGHT 


Announcements 


R.N.Z.A.F., No. 214 Sqn.—This officer has proved 
himself to be an exceptional pilot and captain 
of aircraft, who has completed a large number of 
operational missions During a raid on Berlin in 
March, 1943, his aircraft was badly damaged by 
fire from the ground defences and most of the fly 
ing instruments were rendered unserviceable De- 





Lt. Col. Reistad handing a book—Little 
Norway in Pictures—to Air Comdre. 
McGill on the occasion of the Nor- 


wegian Air Force transferring its 
Canadian training establishment from 
Little Norway to Muskoka. 





Vincent. 





& 


spite this handicap, Sqn. Cdr. Wallace was able, by 
skilful flying, to bring the aircraft safely to base 
In May, 1943, he completed a very successful 
attack on Dortmund, securing an excellent photo 
graph 

Fit. Lt. 8. C. R. Betz, D.F.C., No. 619 Sqn 
This officer, now on his second tour of operational 
duty, has completed many operational sorties. He 
has taken part in attacks on Berlin and other 
heavily defended German targets He also par 
ticipated in the flight to North Africa bombing 
Freidrichshaven on the outward flight and Spezia 
ofi the return journey. 

Fit. Lt. J. A. G. Skinner, D.F.C., R.A.F.V.R 
No. 9 Sqn.—This office? has displayed outstand 
ing courage and devotion to duty Since being 
awarded the D.F.( he has participated io 
numerous operational missions, some of which have 
been to far distant objectives. 

Act. Fit. Lt. BE, A. Hupson, D.F.C., R.A.A.F., 
No. 460 (R.A.A.F.) Sqn.—This officer has invari 
ably completed his operational duties with deter 
mination and initiative, and his success has been 
demonstrated by the photographs he has secured 


Distinguished Flying Cross 


Act. Fit. Lt. W. F 
Act. Fit. Lt. J. I 


READHEAD, No. 76 Sqn 
SANDERSON, R.A.F.V.R., No 


76 Sqn 

Act. Fit. Lt. G. A. Setes, R.A.F.V.R., No. 78 
Sqn 

Act. Fit. Lt. N. Sort, R.A.F.V.R., No. 115 Sqn 
Act. Fit. Lt. R. W. Stewart, R.N.Z.A.F., No 
Sqn 

Act. Flt. Lt. A. K. Syxes, R.A.F.V.R., No. i5 
Sqn 

Act. Fit. Lt. E. Tateot, R.A.F.V.R., No 61 Sqn 
Act. Fit. Lt. J. H. Wituiams, R.A.F.V at, No. 7 
Sqn ‘ 

Act. Fit. Lt. G. H. Wiztson, R.A.F.V.R., No. 83 
Sqn 


Act. Fit. Lt. A. J. Wincoop, R.A.F.V.R., No. 199 


F/O. 8. Baker, R.A.F.V.R., No. 7 Sqn 
, il J BaRKER R.A.AF., No 467 
(R.A.A.F.) Sqn 


ro D Ft Bateman, R.A.F.V.R No. 466 
(R.A.A.P.) Sqn 
FO. N. C, Berrtsrorp, R.A.F.V.R No. 467 


(R.A.A.P.) Sqn 
F/O. FE. W. Botromer, R.A.A.F., No. 207 Sqn 
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F/O. J. D. Brapsury, R.A.F.V.R., No. 161 Sqn 
F/O. R. G. CARTER, R.C. A.F, No. 467 (R. A.A f. ) 

n. 
me sa & Gem. R.A.F.V.R., No. 467 

(R.AALF. 

r/o. W. Comes, R.A.F.V.R., No. 78 Sqn. 
r/0. C. J. H. Coox, R.A.F.V.R., No. 61 Sqn. 
F/O. G. Crowe, R.A.F.V.R., No. 106 Sqn. 
F/O. H. J. Davies, R.A.F.V.R., No. 7 Sqn 
F/O. L. G. Fowrer, R.N.Z.A.P., No. 90 a 
“ J. H. Foy, R.C.A.P., No. 405 (R.C.A.F.) 

n 
10. Gipson, R.A.F.V.R., No. 431 


F R. 
(ROAR) Sqn. 
F/O. D. L. Giegey, R.C.A.F., No. 83 Sqn. 


F/O. W. A. GLIDDON, R.A.F.V.R., No. 138 Sqn. 
F/O. R. E. Goopwin, No. 156 Sqn. 

F/O. E. Graver, R.A.F.V.R., No. L : 

F/O. W. J. F. Hr, R.A.F.V.R., 12 Sqn. 


/ 
F/O. W. % INGLEFtELD, R.A.F.V. ne ‘No. 70 Sqn. 
F/ v C. Scorr, R.ALF. Vv. R., No. 70 Sqn. 
Distinguished Flying Medal 
Set. H E. Patou, R.CA.F., No. 426 


. Sqn. 
Fit. Sgt. R. W. Perers, No. re Sgn. 
r A. C. Pau TON R.C.A.F., No, 10 Sqn 
Fit. Sgt. (now P/C¢ H. H RicHARDSON, 
No. 50 A ba 
Fit. Sgt. D. W. G. SHarp, No. 10 Sqn. 


Fit. Sgt. A. Saarpe, No. 102 Sqn. 

Fit. Sgt. (now P/O.) F. A. SUTHERLAND, R.C.A.F 
No. 102 n 

Fit. Sgt. B. H. Tusss, He 9 


Fit. Sgt. F. M. Turron, cay ae 83 Sqn. 
Fit. Sgt. H. E. arent, Roe 10 

Act. Fit. Sgt. G. W. Lowe, No. ry ‘Sqn. 

Sgt. G. ALLEN, No. 106 Sqn. 

Sgt. K. 8. H. Barker, No. 61 Sqn. 

Set. A. H. Beaton, No. 10 Sqn. 

Sgt. 4 L. Buarg, No. 10 Sqn 

» "3 . D. Boynton, -R.C.A. F +n No. 408 (R.C.A.F.) 


Set. A. Brown, R.N.Z.A.F., No. 75 (N.Z.) Sqn. 
Sgt. W. P. Cott, No. 467 (R.A.A.F.) Sqn 
Sgt. A. S. Cooper, No. 50 a. 
Sgt. V. A. Davis, No. 50 
Sgt. R. DeNweTTE — 10 Ran. 
Set. J. N. Kirk 70 Sqn. 
Set. {now P/O.) N. CLAHOLM, No. 106 Sqn. 
T. Gairvitis, No, 97 a. 

Set H. C. Guepen, No 

Sgt. J. H. Ha antes ts 106 San 
Set. now P/O.) P . F. Hawkins, No. 57 Sqn 
Sgt. P. Gisecocers, No. 61 Sqn. 
Sgt. P. Hott, No. 199 Sqn 
Houtsy, R.C.A.F. (No. 426 


Sgt. “H. H. Jenkins, No. 97 Sqn. 


Sgt. A. M. Jones, No. 115 Sqn. 

Sgt. C. A. Jones, No. 97 Sqn. 

Sgt. F. J. Jones, No. 97 Sqn. 

Sgt. E. W. KEENE, No. 57 Sqn. 

Sgt. R. G. T. Kettow, R.A.A.F., No. 50 Sqn. 
Sgt. J. D. KrLGaLion, No. 218 Sqn 

Sgt. A. L. LANGWORTIIY, N 10 n. 


oe. i 

Sgt. (now P/O.) J. H. LASCELLES, No. 78 Sqn. 
Sgt. H.. Lawton, R.A.A.F., No. 50 Sqn. 
Sgt. P. J, Lywes, No. 50 Sqn. 
Sgt. (now P/O.) W. McDona.p, No. 214 Sqn 
Sgt. G O.. MoGrecor, No. 106 Sqn 
Sgt. J. MaRRioTT, No. 50 Sqn. 
Sgt. W. MatuHer,.No. 97 Sqn. 
Sgt. A. A. MatHeson, R.N.Z.A.F., No. 218 Sqn 
Sgt. (now P/O.) M. H. MrppLeTon, No. 97 Sqn 
Sgt. (now P/O.) E. R. MITcHeLL. 
Sgt. R. G. MUSGRAVE. 
Sgt. S. J. NANCEKIVELL, No. 9 Sqn 
Sgt. 8S. R. OLtpRipGe, No. 50 Sqn. 
Sgt. (now P/O.) I. M. Perrigrew, No. 61 Sqn 

A. PHILLIPS, No. 50 Sqn. 
Set. J. P. Pike, No. 115 Sqn. 
Sgt. G. V. PRICE, No. 50 Sqn. 
Sgt. J. B. Price, R.N.Z.A.F., No. 57 Sqn 
Set. K. Pupsey, No. 115 Sqn 
Sgt. J. J. N. Rivarp, R.C.A.F., No. 425 


Sgt. J. R. RopGERs, R.N.Z.A.F., No. 115 Sqn. 
Set. (now P/ 9.) W. G. Ross, No. 106 Sqn 

7 No. 166 Sqn. 
SHEPHERD, No..97 Sqn 
Set. A. Smith, No. 166 Sqn 
Sgt. So P/O.) A. O. STAFFORD, No. 97 Sqn. 
Sgt. D. F. C. Tester, No. 10 Sqn. 
Sgt. W. B. Towntey, R.C.A.F., No. 97 Sqn. 
Sgt. J. A. WALKER, No 106 oan 
Sgt. W. A. Watson, No. 90 qn 
Set. G. I. WILLIAMS, No. 97 Sqn. 
Sgt. J. I. T. Wrttrams, R.N.Z. A F.. No. 57 San 
Set. (now P/O.) W. J. Donner, R.A.AF., No 


; Roll of Honour 


Casualty Communiqué No. 282 
HE Air Ministry regrets to announce the fol 
lowing casualties on various dates. The 
next of kin have been informed. Casualties “ in 
wtion” are due to flying operations against the 
enemy; “on active service” includes ground 
casualties due to enemy action, non-operationa! 
flying casualties, fatal aceidents and natural 
deatbs 
Of the names in this list 40 are second entries 
giving lates information of casualties published 
mm earher lists 


Royal Air Force 


KILLeD IN AcTiION.—Fit. Lt. M. B. Curtis; Sgt 
A. Cuthbertson; Sgt. D. J. Griffiths 

PREVIOUSLY REPORTED MISSING, BELIEVED 
KILLED IN AcTION. Now Presumep KILLED IN 
ActTion.—P/O. L. R. Adcock; P/O. R. H. Bird; 
Set. T. P. Bowles; P/O. F. A. Braybrook, D.F.M.* 
Set. 8. te: . Set. S. R. Colbert; Set a 
Tavis; Sgt. R. jait; P/O. LG Gunning; Set 
rT. G. Hesketh: “eet. G. J. Inglis: Fit. Set. F. D 
McColl, Sgt. W. A. McMullan; Sgt. W. A. Moir; 








FLIGHT 





SERVICE AVIATION 





Sst. D. Richardson; Sgt. P. Richardson; F/O 
H. J. R. Tickle; Sgt. D. Wright. 
PREVIOUSLY ReporteD MISSING, 
SUMED KiriLep IN AcTion.—Sget. E. Appleton- 
Bach; Fit. Sgt. G. N, Barnes; hy N. a Beadle ; 
Fit. § t. J. A, Beaton; Sgt. B. A. Beeney; Set 
J. Bishop; Sgt. A. Brown; P/ %. H. D. "Deskley : 
4 T. eo Set. A. Byron; Fit. Lt. 
Culver, D.F.M.; Sgt. W. Davies; Sgt. W. H 
+ San Set. G. E. ‘Dowsett; Sgt. B. G. Emery; 
Sgt. A. W. Firth; Fit. Sgt. J. Fleetwood-May; 
Sqn. Ldr. ” ' Forsyth, D.F.C.; P/O. A. L. 
Foster; P/O. N. L. Gill; P/O. C. Grant; P/O. 
N. J. Graves-‘Smith; Sgt. J. Gray; Sgt. F. C 
Hall; Sgt. J. O. arrison; P/O. R 


Harrison; Sgt. E. MHaville; P/O. R. H. 
Hill; Sgt. M. J. Hisley; Sgt. T. 4. Jefferies; 
Set. L. G. Jones; Sgt. L. Kelly; P/O. J. J. ms: 
Sgt. A. McNeil; F/O. J. S. Martin: S 4 G. 
Pamenter; W/O. A. 8S. Patterson; Bio ; 
Peel; Sgt. A. F. Priest; P/O. W. so “rit 


Lt. W. J. Scafe; P o J. T. Slater; P/O. Ss 
Spelling: 8 Sgt. V. R. pear; P/O. G. H. gical: 
. Studd, aX *.C.; P/O. R. GC. Taylor; 
Sgt. H. P. Siecle: . Sgt. iF. N. Thomasson; Sgt 
W. A. Thompson; F/ E. ‘Treherne, D.F.M.; 
P/O. V. E. Tucker; %, Oo. * . W. Underwood; 
Sgt. N. S. Whales: F/O. N. S. Wilson; Sgt. J 
Wright; P/O. L. R. Youngman. 
WouNDED or INJURED IN AcTION.—Sgt. F R 
Scattergood 


Fit. Lt. 


P. A. Jousse, of No. 77 

Squadron, who has been awarded the 

D.F.C. He has served in both Coastal 
and Bomber Commands. 


Missing, BeLIEvVED KILLED IN ACTION.—Fit 
Sgt. J. C. M. Taylor; Sgt. V. G. Trew 
Missinc.—Sgt. N. H. Apperley; Sgt. R. G. 
Armsworth; Sgt. D. R. Baird; Sgt. D. J. Banks; 
Sgt. S. Barham; Sgt. J. R. rlow; Sgt. A. I 
Baseley ; Sgt. J ; 
Blackman; Sgt. R. A. H. 
. H. Brinton; Sgt. L. 8, Capp; M. A. 
Chapman; Sgt. D. A. Chisholm; the H. A. 
Clark; Fit. Sgt. J. C. Clark; W/O. G. R. _Cobby ; 
Set. J. Condron; Act. Sqn. Lar. A. A. 
Set. A. G. Cox; P/O. G. A. Cozens; Sgt. 
Crapper; Sgt. D. A. ‘eu Sgt. L. W Curtis: 
P/O. P. Daulby; a's R. Donovan ; Set. G. 8. 
Dryden; Sgt. 2. Sgt. L. = 
ton; Sgt. 8. a. Finck. Fit, Sgt. ae » 3+ 
Sgt. J. E. Foy; Fit. Lt, R,. W._A. Gibbs; Sgt. 
A. D. Gillespie ; Sgt. R, ©. 8. “wee Sgt. MeL. 


ag "* t. A. J. Guy; Sgt. S. HN. Hart; 
o- I athaway; P; oO. 'N. E. Hill; P/O. 
i * Hilts, Fit. Lt, A. J. Hodgkinson; t 
Pr Hodgkinson ; . J. Howatson; . J. Jolly; 
Set. A. Jones; t F. 3 La: . &. 
Lilley; Sgt. P. R. Lissier; P/O. D. Lusty; 
Set. R, Mailey; Sgt. F. W. Morrell; dg 8. G 
Norris; Fit. Sgt. L. A. Norton; F/O. M I, Oddie; 
F/O. H. W. Parry; P/O. R. F. Pavely; F/O. 
J. E. Pearce; > ™ A. Mcl. Penman; Sgt. F. E. 
Pilkington ; a bs a F;O. E. G. 
Redman, D.F. gw . Rees; P/O. L. G 
Rembridge; P/6. 8. ia t. -T. Riley; 
Sgt. E. A, r; Fit, Sgt. P. G. thera; Fit. 
Lt. B H. 8. ussell ; z*. Sgt. W. A. Russell; 


Sgt. F. Sadler; Set, C. . W, Samways; Fit. Set. 
Ww. Scarlett, D.F.M .; Sgt. K. A. Shannon; Set 
H, H. Sharpe; Sgt. A. O. Simpson; Sgt. A. K 
Smith; Sgt. T. R. M. Smith; F/O. A N. Snell; 
Sgt B. Stokes-Roberts P/O. 8. O. Tate; Sgt. G 
The mson; wr A. E Tytherleigh; Sgt. T. E 
Warbey; Sgt L. Warren; Sgt. R. L. Watson; 

Whelan; fet Dd ‘oO. 


Sgt. 8. Wilcox; Sgt. H 
Williams; Set Williams; Sgt. K. Wolsten 
croft; F/O, A. Woodward; Sgt. ( Young 


Now Pre- 
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VICE.—Fit. . R. A. J. Rogers. 
KILLED | Active SERVIcE.—Sgt. C. M. 
Acme; Sgt. S. , Acoms: G. 8, Antrobus; F/O 
Blatny, . L. Carruthers ; LAC. 
7 CC ennon ; bos 4 Dougiee; t. J. 
Eason; P/O. G. G. Gilling: Lax /0. A. DE 
Hawley; wos C. Hftghes; Fit. ‘ 
Lintott; Sgt. N. I. Mellor; xe. Sgt. C3 G. Pay; 
Fit. Sgt. G. R. yr ee ty se: 
Sgt. H. Ross; P/O. 
ores: Sct. V Wade: ni > 
. R. Wright; Sgt. G. J. 
_ PREVIOUSLY REPORTED tty " BELIEVED 
KILLED ON ACTIVE SERVICE, Now PrEsuMEp 
KILLED ON AcTive SERvice.—Sget. W. J. D 


MISSING, BELIEVED KILLED ON ACTIVE Sep. 
Sg 


J. 
a w right; 


Miller; Fit, Sgt. R. G. 8S. Rennie: Sgt. R. J. 
Sutton. 
Previousty Reportep Misstnc, Now Pap 


SUMED KILLED ON ACTIVE i. —Sgt. R. A 
Ellis; Sgt. G. Hancock; Sgt. w. Rowman. 
DIED ON AOTIVE SERVICE. ¢. A/C. J. Chap- 
man; A/C.2 T. H. Cook; Cpl. L. T. Fielding 
A/C.1 J. Hopwood; Fit. Sgt. E. G. Horridge: 
A/C.l J. E. Laycock; A/C.2 H. G. Maycock; 
A/C.1_ BR. G. Mills; A/C.l1 W. Mithan; A/Ci 
L. D. Moore; Act. Cpl. W. A. Moquet; A/C. A. 
Russell; A/C.1 G. 8. Selby; LA/C. L. Snowden; 
A/C.1 K. D. Taylor; Sgt. G. A. Webb 


Women’s Auxiliary Air Force 


Diep on Active Service.—A/CW.1 V. O. W. 
McVittie. 

PREVIOUSLY REPORTED WOUNDED oR INJURED 
on ACTivE Service, Now ReporteD Diep or 
WOUNDS or INJURIES RECEIVED ON- ACTIVE Ser- 
vice.—Cpl. J. M. E. Standing. 


Royal Australian Air Force 


KILLED IN AcTion.—Act. Fit. Lt. R. R. H. 
Bowes, D.F.C. 

Previousty ReEPoRTED Mussinc, Now Par 
SUMED KILLED IN AcTion.—P/O. J. Harris; Fit. 
Sgt. G. H. Higgins; Sgt. 1. F. McManus; F/O. H 
Stewa 

MissING.—Fit. Sgt. C. Edwards; Fit. Sgt. L. J. 
Frazer; Sgt. D. H. Milne; Fit. ‘Sgt. A. Morley; 
F/O. W. F. Spier; Fit. Sgt. C. F. J. Truscott 

KILLED ON ACTIVE SERvVICE.—Sgt a © 
Langley. 

PREVIOUSLY REPORTED MISSING, Now Pre- 
SUMED KILLED ON ACTIVE SeRvVice.—Sgt. L. R. 
Sherwood. 

WouNDED oR INJURED ON 
Sgt. E. F. Wright. 


Royal Canadian Air Force 
PREVIOUSLY REPORTED MISSING, BELIEVED 


KILLED IN ACTION, Now PRESUMED KILLED IN 
Action.—P/O. A. D. Chiddenton. 


ACTIVE SERVICE.— 


Previousty REPORTED MISSING, “’ Pre- 
yee KILLED IN AcTION.—Sgt. r aillie; 
P/O. C. F. A. Cantin; Sgt. R. 

Set. G. C. Haig; Set. S Fs " Massey; 


Coulombe; 
F/O. C. Scollan; Sgt. G. H. Waters 
cate or INJURED IN ACTION.—F/O. R. D. 
Bowen, D.F.C 

Misstnc, BeELIevED KILLED IN ACTION.—Set. 

E. Campbell; Sgt. P. E. Cote; F/O. A. B 

Foster; Sgt. R. McL, Hicks; Sgt. A. E. Kelly; 
Sgt. A. R. Warnick 

Missine.—Sgt. J. A. Anderson; Set. J. D 
Arseneaut; P/O. R. A. H, Bell; Sgt. J 
Sgt. A. T. Bowley; Sgt. M. E. Combres; Sgt. L. J 
Davidson: Sgt. A. R. Dixon; P/O. E B Dungey; 
Sgt. S. E. Eversfield; P/O. G, A. Gagnon; F/O. 
A. R. Herron; Fit. Sat. W. W. Horn; Sgt. J. A 
Leckie; Sgt. L. G. McKenzie; Sgt. C. R. Munson; 
Fit. Sgt. W. H. Pym; Fit. Lt. F. A. Reynolds; 
Sgt. F. H. Schull; P/O. R. H. Speller; Sgt 
G W. Tate; Sgt. W. B. Taylor; Fit. Sgt 
R. 0. Williston, 
KILLED oN Active Seravice—W/O0. G. R 
Acheson; P/O. L. F. Le Chien; W/O. J. EB 
Sendall. 

WOUNDED oR INJURED ON 
Set. E. A. Saunders 


Royal New Zealand Air Force 


Previousty ReporTeD Mrissinc, Now Pre- 
SUMED KILLED a. Action.—P/O. V. D. Bene- 
field; Fit. Set F. G. Fraser; P/O. R. V. N 
Mc ‘Kay; P/O Rn" I. Phillips. 

MissiInc.—Fit. Sgt. R. A. Hodge. 

MISSING, BELIEVED KILLED ON ACTIVE SER- 
vice.—#/O. D. G. Mann. 

PREVIOUSLY REPORTED Mrssinc, Now Pre- 
SUMED KILLED on Active Service.—bL.A/v. 
W. W. Johnson. 


South African Air Force 


MISSsING.—2/Lt. A. DeI. Roussouw 





ACTIVE SERVICE.— 


KILLED ON AcTIVE Service.—P/O. R. Ander- 
son. 
Diep on Active Service.—Air Sgt Rg. &. 


Botha; Air Sgt. V. A. Gallon 


Casualty Communiqué No. 283. 


Of the names in this list, 91 are second entries 
giving later information of casualties published 
in earlier lists. 


Royal Air Force 


KILLED IN AcTion.—F/O. R. Butt 

PREVIOUSLY REPORTED bien BELIEVED 
KILLED IN ACTION, NOW PRESUMED KILLED IN 
ActTion.—P /O. J. L. Armitage, D.F.C.; Sgt. F. } 
Browne; Fit. Sgt. G. J. Craggs: F/O D. I 
Grant; F/O. W. A. Hinselwood; Sgt. C. G. G 
Hobson; Act. Sqn. Lar. J. E Houlston, A.F.C.; 
Fit. Sgt. J. Kinghorn; Sgt. M. W. Lavelle; W/O 
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Peacock; F/O. K. J 


| Nash; Sgt. M. H A. 
° Wood 


Beod: Fit. Sgt. W. G. Sheppard; F/O. ¢ 
PREVIOUSLY REPORTED MISSING, Now Fret 
we KILLED IN ACTION.—Sgt. R. Bell; Sgt 

A. Crossley; Sgt. G. Cutter; Sgt. FL A 
bar: P/O. F. F. Edwards; Sgt. D.« G. 

je; Sgt, A. Garos; Sgt. G. F. Liitch; Set. 
6 é G. tution ; Sgt. K. Jones; Fit, Sgt. 1. R. 
filer; Set. S. Myers; P/O. R. B. Pearson; F/O. 
. Pulton; P/O, G. D. B. —- Fit. Lt. F. 
; Sgt. J. E. Roberts; Sgt. . J. Smith; 
p/0. P. E, Stumbles; Sgt. W. Tomkins; Act. 
son. Ldr, P. L, U nderwood, D.F.C.; F/O. G. W. 
Walker; Sgt. J. H. Watson; Fit. Sgt. B. H. H. 





¥ ’ 

; or WouNDs or INsURI£ES RECEIVED IN 
a) Holmes. 

BELIEVED KILLED IN ACTION —Sgt. 


MreaING, 
Chalker; Fh. Sgt. 


GW. Barber; Sgt. C. L. 
1K Olucas; Sgt. M. L. C. Criswick; Sgt, H.C. 
balingham ; Sgt. D. O. Humphries; Sgt. S. W. 
Monn; Sgt. . HM, Warrell; Act. sqn. Lar. 
BE G. White. 
Missinc.—Sgt. N. Alea: F/O. R. C. 
it. A. F. Cs oh Sgt. w. , 
Barker; R. Bettettias Fit. Sgt. S. H. 
Bejan abe  B N. Brand; Fit. Sgt. T. - 
0. Darbyshire; Fit. sgt. R. L. 
i Sgt. i E. Devine; Act. Fit. Lt. J. A. 
Dewburst ; Sgt. B. Domigan; Sgt. W. B. Donner; 
H, Edwards; Sgt. M. Edwards; Sgt. J. 
on; Sgt. R. A, Fox; Sgt. H. Gardner; Sgt. 
. Garside; Sgt. H. C. Hambling; Sgt. e * 
Howie, P, 'o. c, Hayley ; Sgt. R. Hollas; F/O. 
KC, Hollinson; Sgt. BE, Horton; Fit. Sgt. B. G. 
3 Mclean; Fit. Sgt. J. G. H, Man- 


Arthur; 
. 


Kemp; Sgt. J 
al; Set. P. Maynard; Sgt. F. Mellor; Sgt. 
% en Millar; Sgt, Morse; Sgt. H. J. J. 
10. J. F. Newman; Sgt. A. H. Oldham; 
ldr, P a = D.F.C c. 





Sgt. 
Ove Ving Cdr. *. Owen; Sgt. T. G. Porter; 
F Primmett; Yiee T. ‘HL. Pritchard; Wing 
r. i oO. Rabagliati, D.F.C.; Sgt. K. G. os 
bone; P/O. J. F, Ray; Act. Fit. Lt. P. 
Reading; F/O. G. R. Rowland; Fit. Sgt. i R. 
Salzman; F/O ©. J. Scrivener; P/O. w. 
Snelling; Sgt. T, E. Stockton; F/O. E. Sit Swain; 
D. F. O. Turner; Act. Fit, Lt. J. A. Wake- 
; Sgt. E. W. White; F/O. J. C, White; Fit, 
Sgt. 'R. Wilkinson; Sgt. H. L. Wilson; Sgt. A. M. 
Winter. 
KittepD ON ACTIVE SERVICE.—Sgt. D. 
Barker; Sgt. W. H. Bartlett; Sqn. Ldr rR’ G. k 
Betts; Sgt. 
R. W. A. 
; . K. P. Hill; 
E. Hindmarch; * L. 8. Hodgkins: 
. L. Hopkinson; Sqn. ir. A. E. Johnson; 
LA/C. J. Luntley; Sgt. O. P. Lucas; Sgt. J. L. 
Middleton ; tb E, A. Orchard; L.A/C, O, W. 
yah -~_ J. E.. Ratcliffe; L.A/C. T. Robin- 
: . Sadleir; P/O. R. A. Sedgley; P 0. 
zi ‘Simith; ” Sgt. D. M. Wilkinson; Sgt. W 


REPORTED MISSING, BELIEVED 
KILLED ON ACTIVE SERVICE, Now PRESUMED 
KILLED ON Active Service.—P/O. J. L. G. 
Campbell. 


PREVIOUSLY REPORTED MISSING, Now Pre- 

SUMED KILLED ON AcTive Service.—P/O. H. J. 

Kendrick 

WOUNDED orn INJURED ON ACTive SERVICE.— 

LA/C. J. A. Eastman-Nagle; Cpl. W Har- 
, nH. E 


Geaees: L.A/C. 7s Kerr; L.A/C, 

oyes; A/C.1 W. L.. Ramsay. 

Diep of WOUNDS or INsURIES RECEIVED ON 
Active Service.—Sgt. R. Mitchell. 


Diep ON ACTIVE SERVICE. —Fit. Sgt. H. Armit- 
we; L.A/C. R. R, voy A/C.2 i J. Blanch; 
A/G.1 G. Gachia; A c. E. J. Chalkley; L.A/C. 
G. G. Cole; Wing Cx fs H. E. Dew; L.A/C 


Myers; F/O, I. T. 
Sumerville; L.A/C. M. J. 


L. J, Garwood; F Oo. ‘a. w 
Paulin; A/G1 SE 
Sullivan. 

PReviousty RePportTep MISSING, Now Re- 
PoRTED PRISONER OF WarR.—F/O. D. W. Atter; 
Fit. Sgt. G. E. Barfoot; Sgt. A. ‘W. Hoare 


Women’s Auxiliary’ Air Force 


Diep ON AcTive Service.—A/CW.2 M. O. H 
Hewitt; A/CW.2 E. L. Waddilove. 


Royal Australian Air Force 


Previousty REPORTED MISSING, BELIEVED 
Kiutep in Action, Now Presumep KILLED IN 
Action.—Sgt. 8S. B Gitsham. 

PREVIOUSLY REPORTED MISSING, Now Pre 
SUMED ee! IN AcTron.—Sgt. D. ER Lee; 
Fit, Sgt C, Maclure; Sgt. T. G. Richards: 
Sgt. J. L. ‘Smith: Sgt. T. N. Thomas; Sgt. A. J 


Tippett. 

ISSING.—Fit. Sgt. D,& 8S. Barr; P/O. C. G. 
mjamin; Sgt. K. R. Clarke; Sgt. E. A. Daley ; 
t. T. Fraser; Fit. Sg t. G. H. Isaacs 
MIssiINc, BELIEVED -wY On Active Service 

~Sgt. J. B. Keayes; Sgt. W. Torrens. 

LLED ON ACTIVE Rsreos —Act. Fit. Lt. K 
Monro, D.F.C. 
Wounpep on - “ore On AcTive SERVICE.— 
Sgt. D. W. Ba 


Royal Canadian Air Force 


Previousty Re&portTeD MISSING, BeLievep 
Kitten in AcTION, Now PresumMep KILLED IN 
Action.— Fit. Est. w. L. Roenenen; Bet K. 

ee 





Callan; P/O. R. A. Cores F/O. 
P/O. R. H. Foote; Sg. Ww 8. ainsi: Sgt 
Holmes; Sgt. R. ee; Sgt. E. H. King mend: 
Sgt. D. T. Marler; Sgt. F. W. Read; Sgt. E. E. 
Regis; P/O. J. H. Zealand. 


Suuep Kittep in Aortion.—P/O 
bell; Fit. Sgt. P. ; . R. F. 

Sgt. G. S. Edwards; Sgt. J. D. Gill; Act. W/O. 
CW. Harrtung; P/O. H. E. Hill; Set. H. C. 
Johnston: Sgt. A. T. Kelley; P/O. E. H. Kies- 


FLIGHT @ 





SERVICE AVIATION 





wetter) PO. F. 8S. Millen; Sgt. W. D. Pagan; 
Sgt G. Payie; Sgt. 8S. W. Sotkowy; Sgt. 
WwW. H. “D. Spence; Sgt. J. N. Tapp; F/O. G. E 
Wallace; Sgt. R. B. Walls; P/O. J. D. Woodman 
WouNDED or INJURED IN ActTion.—P/O. E. W 
Bovard; F/O. W. C. Watt. 
Diep or WounpDs or INsuRiesS RecelveD IN 
Action.—P/O. J. W. Baker; Sgt. G. E. Lewis 
MISSING, BELIEVED KILLED IN AcTION. Set 
D. L. G. Brown; Act. Fit. Lt. L. W. Haunt 
MissiInc.—Sgt. E. A. Bridge; Sgt Ss. W 
Bryant; F/O. E. K. Campbell; Sgt W Cc. Camp 
bell; Sgt. T. Chliszczyk; Sgt Cleland; Sgt. 
G . Dohaney; F/O. R. R. Dunphy; Sgt. C. L 
age ‘gt. FE. R. Ferris; Sgt. B. W. Gavin; 
ifs & Glass; F/O. T. F. Hall; Sgt. C. T 
cies P A. E. Hannah; Sgt. J CG. A. Hayes: 
Cc. 3 aww F/O. M. O. Hovinen; Sgt 
1. %. Lee; P/O. A. M. Long; Fit. Sgt. N. C. G 
Luther; Act. Fit. Lt. I. McIntyre; Sgt. D. G 
McKay; Sgt. J. W. McKendry; Fit. Sgt. P. 1. 
Me Laughlin; Fit, Sgt. R. N. McLean;: Sgt. R. V 
Millar; Sgt. J. E. Morrison; P/O, J. P. O'Leary; 
Sgt. J. R. R. Poudrier; F 07 B. Reeves; F/O 
E. L. Shuttleworth; F/O. A. O. Smuck; Sgt. L. G 
Stewart; Sgt. R. Stewart; Sgt. D. J. Webb 
KILLED ON AcTIVE Service.—P oO H. J. Car 
ver; Fit. Lt. W. W. Colledge, D.F ; Sgt. V. C 
Cummins; P/O. C. Grose; Set. K. L.’ Richmond: 
F/O. N. A. Watt 
aa oN Active Service.—tL.A‘( W bE 
French; FO. T. H, Renn 


~ 





Major General C. F. Liardet, C.B., 
D.S.0., Commandant of the R.A.F. 
Regiment. 


Royal New Zealand Air Force 


Previousty Reportrep Missinc. BEeLievep 
KILLeD in Action, Now Presumep KILLED IN 
Action.—F/O. D. C. M. Ducker. 

Previousty Rerortep Missinc, Now Pre- 
SUMED KILLED IN AcTION.—Sgt. J. Hugill; 
Sgt. G. 8. Jennings; i G. A. Jones; W/O. 
D. M. Keane; Sgt. R. H. McKillop; F/O. J. L. 
Meredith; Fit. Sgt. O. B. White 
WOUNDED oR INJURED IN AcTION.—Fit Set. 
J. L. Childs. 

Mrissinc, Betievep Kittep In ActTion.-—Fit. 
Sgt. J. L. Chandler; F/O. A. T. Little 

Missine.—P/O. G. R. Dickson; Fit. Sgt. W. T. 
Dobson; Fit. Sgt K. W. Morrison 

KILLED ON cTive Service.—Fit.. Set. C. F 
Clements 
Previousty Reportep MiIssInG, BeLievep 
KILLED on Active | Servicer, Now Presumen 
KiLLep on Active Service.—Sgt. N. J. Barlow 


South African Air Force 


Missina.—Lt. G. W. Barnes; Lt. D. B. Camp- 
bell; Fit. Sgt. W. O. Daniels; Capt. G. I 
McBride; a Sgt. U. J. Meyer; Lt. A. G. T. 
Oakes; Lt. H. M. Pickerell; Lt. K. Robinson; 
Lt. F. getche: Maj. Schravesande; Fit. Sgt. K. J 
Stopforth ; Li. J. Van Dijl; Fit. Set. A. M. 
White. 


Casualty Communiqué No. 284 


Of the names in this list, 101 are second entries 
giving later information of casualties published 
in earlier lists. 


Royal Air Force 


Previovsty Rerortep Mrssinc, Betteven 
KILLep rN ACTION. Now Presumep KILLED IN 
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Action.—Sgt. T. M. Richings; Wing Cdr. F. ¢ 
Seavill; Sgt. P. C. Shipman 
Previous.y Rerorrep Missinc, Now Prt 
SUMED SInLap In Action.—Fit. Sgt. J. il 
Austin; Sgt. » N. Beames; Sgt. ‘ 
Sgt. J. N. | Bt Set. B. J. 
L. 5. Bridges; Set. A. T. Carter; 
Carter; F/O. N. Cohen; P/O; G. . 
Sgt. K. J. Cooper; Sgt. W. K. Daniel; Sgt 
L. G. Dowling; F/O. R. F. Elliott; Fit. Sgt 
P. M. Everson; F/O. R. G. V. Gibbs; Fit. iA 
W. Gilmour; P/O. J. Graham, D.F.M.; 5 .. 
Griffiths; P;O. C. W. Hancock; Sgt. R. J. Harris; 
Sgt. A. R. Hendrie; F/O. A. R. Hill; Sgt. G 
Hodge; 8 \ . ¥ 
J. W. B. fiorne ; Sgt. R. V 
Lampitt; Fit. Lt. J. G - id, D.F.C.; Sg 
N. A. MacLeod; Sgt. D . G. Merritt; F/vu 
Mitchener; Sgt. R. Morgan; Sgt. N. C i 
‘lt. Sgt. B. W. Roberts; Sgt. C. P. Smith; Sgt 
.» H,. Smith; Sgt. W. J r E 
Tweedale; P/O. S. A. Venneear; Fit. Lt. J. C. M 
Wilson, A.F.C.; Sgt. W. 8. Young 
PREVIOUSLY REPORTED MuSSING now Re 
PORTED KILLED IN AcTION.—Sgt. . Norman, 
F/O, P. Richmond; Sgt. P. H. Wood 
Missinc, Betrevep KILLED IN ACTION. Sgt 
J. E. Burgess; Sgt. A. E. Garlick; Fit. Sgt. R. G 
Jenkins; Sgt. W. McConnell; Set. J Peck 
Missine.—Sgt. G. Adams; Sgt. E. E. A Am 
bridge; Sgt. H.- Bacon; Fit. Lt. T. Bakewell; Set 
J. A. Baldwin; Sgt. R. E. Bates; Sgt. O. Beard; 
w/o. L. T. Beck; Sgt. G. H. Bennett; Sgt 
E. J. W. Blackler; Sgt. H, F. Brodie; Sgt. J 
Burroughs; Set. R. E Burrows; Sgt. D. Cameron; 
Set. J. Canning; P/O. E. R. Carrington; Set 
P. V. Cook; Act. Sgt J Copeland; Sgt. C. H. UG 
Daft; Sgt. R. T Davies; Sgt N. Downing; 
Sgt. E. A. Dutton; Sgt. A. J. Ede; Fit. Lt. J. AK 
Edmonds; P/O. J. W. Edmonds; Sgt. F. J. Ed 
wards; Sgt. W. A Fairweather; Act. Sqn. Lar 
H. M. Falconer; +. Sgt. F. W. Farfan; Sgt 
C. H. Fenton; Sgt D. Field; F/O. H. W. 4 
Fils R t ; Galbraith; 
P/O, A. E. Gale; Sgt. P. Gee; P/O. A. P. Gil 
mour; Fit. Lt. A. H. N. Gooch; P/O, W. Goodall; 
Sgt. J. Greenwood; Sgt. D G. Griffiths; P/O 
Cc. a Act. Sgt. D. G. Hammond; W,/( 
G. E Uecamen: Set. E. J, Heywood; F/O 
D. Hint: ec G. L. Hill; Sgt. A. J. Horne; F/U 
J. M. Hudson; Fit. Lt. A. C. 8. Innes; Sgt 
L. L. Kelley; Set D. E. Killick; F/O, F. King; 
Act. Sqn. Ldr. K. N. T. Lee, D.F.C.; Sgt. A. F. R 
Leonard; F/O. R. Leonard; P/O. F. H. Levi; 
Set. D ig 8 * Lewis; Act. Eit. Lt. C. J 
Longmore;  - t. H. Looms: F/O. J. M 
Lord; Set. * base: Sgt. A. P. McGinley; 
Sgt. W. McGuire; Sgt. W. W. McLellan; Set 
; Marshall; F/O. D. Milmine; Act. Sgt 
D. L..L. Mills; Sgt. J. D. L. Moore; Sgt. T 
Morris; Fit. Sgt. M. L. Morrison; Sgt. H. Mur 
t. 5S. Naile; P/O. P. P. G. O'Brien; 
Fit. Sgt. J. H. Page; F/O. J. K. Paterson; Sgt 
; . N. J. Pawiey, D.F.M.; Set 
N. A. J. Pearce; F/O. W. H. J. Pickard; Act. 
Fit. Lt. R. CG. Platt; Sgt. T. Price; Fit. Sgt. 
M. C. Prout; Sgt. R. J. Quinn; Sgt B. G. Rad 
J. 





3 ee 


beara; t. D. Rathbone; Sgt. O. Reddell; 
Fit. » F Redman; Sgt. 8. D. “Rollingon ; Mi 
M. se heddie; Sgt. 8. Scott; Sgt. J. Sellers; 
Lt, R. 8. Seth; F/O. J. F. Shepherd; Sgt 
Simons; P F. G. Smith; Sgt. G. A. mith: 
Sgt. G. S. Smith; Sgt. E. Stanfield; Set 


Stewart; Sgt. J. Swinton ; Fit. Sgt. A. G. 
Sgt. A. H. | ae t *. Thallon; Sgt. A 
Thom pson; Sgt. ee P/O. W. Towse 
DFM. Set. A. Pe Tozer; Sgt. W. FE. Wakeman; 
Sgt J. H Wallace; Sgt. E. W. Waterman; Sgt 
J. F. Wells; Sgt. P. D. Set. R. Wild; 
Set. D. D Williams; Sgt. G. C itchiow; Sgt 

4. J. Wood: Act. Sgt R. N Wood; Fit. Set 
C. Woodhall; Sgt. K. R. Wyse; Act. Sgt. L. & 
Young 

KILLED on Active Service.—F/O. T. G, Eyre; 
Sgt. R. A. Goodall; Sgt. B. W Gould; Sgt 
J. P. H. Ingle; P/O. N. F. Rogers; Sgt. G. W 
Stevenson; F/O. J. 8. Wallis; F/O. J. D Wilson 

Previousty ReportTep Missinc, Now Pre 
suMeD KILLED ON AcTive Service.—Fit. Sgt 
8S. J. Collett; Sgt. H. Dale; Sgt. R. M. Don; 
Set. M. J. Gardner; Sgt. A. R. Morgan; P/O 
F. J. Pook; Set. B. R. Riddett; Sgt. J. G. Wood 

Diep or Wounps or InsuRIES RECEIVED ON 
Active Service.—P/O. R. H. Cooper P/O. R 
Ellis; A/C.1 G. W. C. Hutchings; Act. Sqn. Lar 
G. McI. Lewthwaite; Act. Fit. It. K. W. I 
Logan. 

Diep on Active Senrvice.—A/C.2 J. F. Be 
L.A/C. L. EK Bowler; L.A/C, H. Drury; L 
W. H. Gent: A/C.1 C. F. Harmsworth; L 
L. Harris; Cpl. P. D. M. Henderson; 
Jackson; L.A/C. 8. Johnson; L.A/C. W 
Lambert; L.A/C. F. Lawton; LA/C. J. it 
Lytle; A/C.l L. J. G. Newell; A/C2 F. BE. J 
Pridham: L.A/C. A. 8 A. Pyke; A/C.2 H. Ryan; 
A/C1 H 


a>>e 


E. Sidwell; L.A/C. J. Whitter; Set 
F. D. Willey; L.A/C. W. IT. 8. Williams 


Women’s Auxiliary Air Force 


Diep on Active Service.—A/CW.2 C. Moore 


Royal Australian Air Force 


Previousty Reportep MIssine, Betieven 
KILLED IN ACTION, Now PresumMeD KILLED IN 
AcTion.—Sgt. H. . Brooks; Sgt. E. J. B 
Fletcher; Sgt. H. P. Gray; Sgt. K. J. H. Harris; 


Fit. Sgt. R. T. Lonsdale. : 

Previousty Reportep Misstnc, Now Pre 
SUMED KILLED IN Action.—L A/C. 1. W. Batton; 
P/O. F. A. Couper; Sgt. J. K. Cullen; P/O. A. T 


Gell; Sgt. M. L. V. Hass; Sgt. F. E. Hutchinson 
P/O. G. L. Laidlow; Sgt. 8. Marsden; Sgt 
W. C. H. Rosas; Fit. Sgt. E. F. Saggers 
Missinc —Sgt. J. G. Beer; P/O. BE. A. Dennis; 
Fit. Sgt. FE. D. P. Every; F/O. L. Y. Hazeldine; 
Fit. Sgt. W. Nickalls. 








SERVICE AVIATION 





PREVIOUSLY REPORTED MISSING, BELIEVED 
KILLED ON AcTIVE Service, Now PRESUMED 
KILLED ON Active Service.—Sgt. J. R. Masters. 

Diep or WouNnps OR INJURIES RECEIVED ON 
Active Service.—Fit. Sgt. L. M. D. Francis: 
Fit. Lt K. H. Ridgway 


Royal Canadian Air Force 


Previousty Reprortep MISSING, BELIEVED 
KILLED IN ACTION, ow PRESUMED KILLED IN 
ACTION.—Sgt. F. E. King; F/O, C. C. M. McCann; 
Fit. Sgt. J. B. Nault; F/O. J. A. W. Withers. 

PREVIOUSLY REPORTED MISSING, Now Pre- 
sumMepD KILLED IN AcTION.—Fit, Sgt. J. Aleo; 
P/O. D. H. A. Dewar; Fit. Sgt. A. hy John- 
son; Fit. Sgt. R. A. Kerison; Fit, Sgt. A. M. W. 
MeCrae; Act. F/O. M. G. Moor; P/ é R. F. 
Morris; Fit. Sgt. M. A. Phair; Fit. Sg t. Je 
Quinn; Sgt. W. H Ridder; . Sgt. . Cc. 
Robertson; Sgt. J. A. Royle; Sgt. E. Simbalist; 
Fit. Sgt. J. OC. Swarbrick; Sgt. W. M. Wright; 
Flt. Sgt. R. C. Zavitz. 

WouNDED OR INJURED IN Action—F/O I. L 
Lowen. 

MISSING, 
R Hodgson. 

MIssing.—Sgt. G. W. Askew; Sgt. D. H. Cast- 
ling; Sgt. L. Chapman; Sgt. J. E. Couch; Sgt 
L. A. Age ag <. : 2 Froats; Sgt. T. E. Griggs; 
A eo. 8. W. Ty ai, Sst L. M. Hill; Sgt. 

J. V. Kettley; F “Lawson; F/O. J. D. 
SS F/O. E. 2 SacCorkell; F/O. A. 
McCracken; Sgt. P. J. H. McManus; F/O. W. J. 
Markowsky ; /O. A. R Pagan; P/O. J. G. Pat- 
teson; Sgt. O. H = = . A. L. Porter; 
F/O. ; Set. E. Ross; P/O. D. C 
a smith: F/O. A. J. Sochow- 
. J. paetzel ; F/O. M. H. Tarrison; 

M. E. PR Fit. Lt. K. M. Wheatley; 
Sgt. E. K. White; Sgt. A. L. Wood 

KILLED * Active Service.—Sgt. MH. Dickin 
son; P/O. J. R. Green; Sgt. W. B. Kaiser; 
Bid. WD McKercher, P/O. ST Snead: Set 
W. B. Wheeler. 

Previousty Reported Missinc. Now Pre 
suMED KILLED on Active Service.—Sgt. D. C 
Ferguson; Sgt. W. J. Pope; Sgt. M. M. Stewart 


Royal New Zealand Air Force 


Previousty Reportep Mrssinc. Now Pre 
3suMeD KyitLtep iN ActTion.—Fit. Sgt. V. T. 
Bowie; P/O A. 8. Broun; Fit. Sgt. J. F. Gar- 
and; Fit. Sgt. D. N. Keeling; Sgt. J. H. Tanner. 
MrssiInc.—Fit. Sgt. T. L. Cowin; F/O A. 
Marshall; Fit. Sgt H. D. R. Rayment; Fit. Sgt. 
| Walker 


South African Air Force 


Herring; Lt G 
Smith 
Sgt. E. M. M. Miller. 


BeLieved KiLttep IN AcTION.—F/O 


Missinc.—Lt EF 
Meredith; Fit. Sgt S. U 
Diep on ACTIVE SERVICE 


Indian Air Force 


KILLED ON Active Service.—P/O. C. D 


Sharma. 
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Ot the names in this list 104 are second entries 
giving later information of casualties puilished in 


earlier lists. 
Royal Air Force 


KiLLED 1N ActTion.—F/O. W. M. Fergusson; 
Fl. Sgt R. G, A, Fowler; Fit. Sgt. G. B. 
Gerry, ae Sgt. B.. L. “Hancock ; i FE 
we 4 F/O. E. F. Kirwan; Sgt. Kk F/G, 
_ mr» D. tw Sgt. E. C. 
Sgt. C. Wilkinson; W/O 


‘2 iain ReEPoRTED MISSING, BELIEVED 
KILLED 1N AcTION, Now PRSSUWED KILLED IN 
ACTION t pastes) Fit. G. Grove; 


P/O. F. Holland; Sgt: R. Lya it San. Lar. 
Pact. F. A. O'Dwyer; 


N. HE. E. Messervy, D.P.C.; 
Sgt. R. E. Whiteman, 

REPORTED MISSING, “Now PRre- 
SUMED bal. IN ACTION. ar A. L. Abraham; 


¥ 2 70. J 
Zalsberg, 


PREVIOUSLY 


. Harwood; 
Henly; Sgt. C. 
P. J. H. Hogg; 


D 
a Howarth; Sgt. J. T. Howe; 
: iat LF 


: . . Kellow; Fit. 
qearenes: Bio” A. E. Mulholland; F/O. 
; Sgt. B. Palmer; Sgt. M. C. Pear- 
; O. A.’ J. Penman: P/O. J. Phipp; Sgt 
N. Poveit: F/O. E. Rasmussen: F/O D. R 


@ FLIGHE 


SEPTEMBER 2 33RD 


TRYING IT OUT: Making a test landing on water with a Waco C.G4a glider, ‘ 
The troops disembarked safely and swam ashore. ‘ 


Redbourne; Sgt. L. G. Rees; Fit. Sgt. R 
Romig; Sgt. W. Scott: Sgt. F. J. Sears; Fit. Sgt 
J. E. Smith; P/O. W. G. Storrier; Sgt. A. R 
Sutton; Fit. Sgt. R. Vandersteen; Sgt. FE. 
Watkins; Sgt. 8. A. Whear; Sgt. H. Wolfenden; 
Sgt. V. J. Wood; Sgt. P. W. W oe 
PREVIOUSLY REPORTED MISSING, ow !E 
PORTED Diep oF WouUNDS OR INJURIES RECEIVED 
in ActTion.—Sgt. K. T. Harbridge. . 
WOUNDED or INJURED IN ACTION.—Sgt. H. J. 
Bourgeois; P/O. A. W. Lane; i H. A. Lewis; 
Fit. Sgt. HH. A. Pomeroy; Sgt. Waring. 
Diep oF WOUNDS OR A. -3 RECEIVED IN 
Acti-n —P/O. R. S. Dyson; A/C.2 L. W. M 
James; W/O. J. F. Nutt. 
MISSING, BELIEVED KILLED IN AcTION.—Fit. 
Lt. H. L. J. Fm Sgt. E. W. J. Amor; 
G. Bowden; Vv 
Act. Sqn ir 
P. Horrocks; Fit ’ 
Jelfs; Sqn. Ldr. G. H. Norton; Sgt. 
M1SsING.—Sgt. W. Bailey; Sgt. 
Sgt. R. C. a Sgt. J. O. 
= J. 1 ey aA . D. Cameron; 
Sgt. R. Clar 


A, Set. L 3 "bonnelt : Act. Fit. 

Ww. Sf re Sgt. 
FIO. r Davies; Set. "Dawson; ‘on 
F. Disbary: Set. L. G. 
Dutta; Sgt. R. Falcus; 
. M. Fergusson j Set. 'E. Hannel; Sst. 
Harris 


se Hempstead ; 
. C. H. Holding gt. <" my, F/O. D. 
Jenkins; Sgt. C. v. 

A. Lackenby; Sgt. 

ton; ey gf = 

. B. McGrail; 

A. C. MacMillan; Fit. 
R. W. L. Muir; Act. Fit. 
Sgt. H. F. Palmer; 
R. R. W. Peters; 

Potter; Sgt. F. W. 

man; Sgt. F. H Smooker Speakman; 
Set. W. Stephens; Sgt. i Stevenson; t 
W. E. Stobbs; P/O. R. C. _e tL F/O. P 
Swallow; Sgt. D. A. A. Taylor; Sgt. J. Ti 

Sgt. N Waddington Act. Fit. Lt, R. E.. Walker: 
L.A/C. A. H. Vann; Fit. Sgt. G. A. Westthorpe; 
Fit, Sgt. J. Wilson; F/O. J. H. Young. 
MISSING, BELIEVED KILLED on ACTIVE SeEr- 
vice.—Wing Cdr. B. H. Jones; Fit. Lt. E. 8 


Knox 
KILLED ON Service.—P/O. ©. N. 
. HB. Allerton; Fit. Sgt 
. Baldwin; Sgt. R. G 
F. Bird: L.A/C Bowen; Sgt. 
L. w Bugg: A/ “1 A. Carter: Set. K. F. Collin 
son; A/C.1 R 5. Combe; ar C.l A. B. 
Dempeter ; Set. “— J. Farahar; R. B. M. 
. 0. B. Grimaldi F/O. H.C 
Jeffery; Sgt. &. ,* Act 
;  : Knight ; 
Munt; Bet 
; Sgt. A. N 
G. E. Rayner: 
: Set. J. S. Southall: AJC.1 J 
y. Stephens: Sgt. D. Waite; Cpl 


PREVIOUSLY REPORTED MISSING, BELIEVED 
KILttep ON AcTive Service, Now PRESUMED 
KItLep ON AcTIVE Service.—P/O 
King; L.A/C. 8. Kyle; Fit. Sgt 
Dermott; L.A/C, T. Reid: P/O. J 
PREVIOUSLY REPORTED MISSING 
SUMED KILLED on Active SERVICE 
Mackney; Sgt. J. Walker. 

WouUNDED or INJURED ON ACTIVE 
L.A/C. E. Lumb. 

Diep on Active Service.—Cpl. M 
A/C.1 P. Divers. 


Royal Australian Air Force 


KILLED tN ActTron.—Sgt. T. E N. Redway. 


m bs ; 

Crocker ; 
> = wson; Sgt, 

Donaldson; F/O. R. %. 


ACTIVE 


SERVICE 


Cawkell; 


PREVIOUSLY REPORTED MISSING Be Linves 
KILLED IN AcTION, Now PRESUMED KILLED 
ActTion.—Sgt. J. R. Furlong. 
PREVIOUSLY REPORTED MISSING, Now Pm 
SUMED se IN pecan, E. L A 
Fit. Sgt. L. R. Govett; t. A. Gregg; Act 
Fit. Lt. W. b. Leek ; pct: es Lt. J Merc 
D.F.C.; Act. Fit. Lt. F. p RES Sgt. C. 
Stubbs; Sgt. I. V. Witham. 
MISSING, BELIEVED KILLED IN Action.—F/@ 
L. J. Connors. 
MISSING. he “x A. K. Biggs; F/O R. S Flem 
4: Johnson; Sgt. S. J. Sgt. 
Act, Fit. Lt. K. J. Neill Fit Sgt. 


KILLED on AcTIvVe Service.—Fit. Sgt. C. 
Brooks; Sgt. L. H. H. ring; Fit. Set 
Hausen; Sgt. M. E. Sublet; Sgt. J. R. Tonkin, 


Royal Canadian Air Forte 


KILLED IN AcTIon.—Sgt. J. 8. Ogilvie 
Previousty Reportep MISSING, BELIEVED 
KILtep 1n Action, Now PresuMeD KILLED @ 
ActTion.—Sgt. B. E. Atwood; Fit. Sgt. F. & 
McKeown; Fit. Sgt. O. 8. O'Hair. 
PREVIOUSLY REPORTED MISSING, Now Pam 
SUMED KILLED IN AcTion.—F/O. G. G. David 
. F. C. M. Jemmett; Sgt. O. M_ Killeemy 
4 : R. ©. Lawrence; /O. L. H. Peter 
son; Fit, Sgt..J. M. Stephen; Sgt. A. R. Swain. 
WOUNDED orn INJURED IN AcTion.—Sgt. & 
Roberge. 
ae, aaeD KILLED In Action.—F/@ 


C.D. Hos 
7-2 Bet. H. E. Bradley; Sgt 
der; P/O. A. C. Collins; F/O. J. A. 
Set. W. F. Enman; F/O. L. C. Foster; Sgt 
Goodfellow; F/O. W. C. Hailstone; Sgt. 
Johnson; P/O. R. L. 
McConechy; Sgt. K. 
McLeod; F/O. T. R. Mellish; 
tice; ; . R. Roberts; F/O 
P/O. W. Set 8) 
D. A. Turner; F/O. H. 
ut. G. Weeks; F/O. K. 
Wilson; Sgt. W. W. Wright; Sgt. S. Zayets. 
KILLED ON ACTIVE SERVICE.—Sgt. J. W. G 
at L.A/C, T. M. Cenenes P/ A. D - 
, J. E. Morris; Set. B. Nesbitt; Sgt 
fo P/O. G. M. ARS 
PREVIOUSLY REPORTED MISSING, Now 
- MED KILLED ON Active Service.—F/O. J. 
vise. 


Royal New Zealand Air Fora 


Previousty ReporTep MIssING, BELIEV 
KILLeD In Action, Now PresumMep KILLED 
ActTion.—Sgt. L. D. Enright; Sgt. B. L. Pete 

Previousty Reportep Mrissinc, Now 
SUMED KILLED IN Action.—P/O. C. R. Du 
Sgt. J. Ellis; at H. L. F. Goggin; Set. $ & 
Gunn; P/O. C. C. Reilly; Sgt. C. J. Shalfeo 
Set. K. J. Warner 

WOUNDED OR INJURED IN 
Eddy. 

MISSING, BELIEVED KILLED IN Acrtion.—? 
Set. G. R. J ee, va Sgt. T. S. F. Keari 
Fit. Sgt. R. W. Lorn 

MissiInc.—Fit. Lt. "M. J. Rowland; Sat. 
Thomas; Act. W/O. K. A. Toon. 

KILLep on Active Service.—F/O. W. F. B 
shaw; F/O. J. Reid; Fit. Sgt. T. G. Strachan. 


South African Air Force 


Mrsstno.—Lt. s A. - Erasmus; Fit. Sgt. P. 
Human; Capt Main; Lt. P. W. 
Truter; Lt. G. re Wilkinson: 

PreviousLy ReportTeD MIssINc, Now 
PORTED PRISONER OF War.—Lt. W. Boyle 


J. Thorpe; 


Action.—F /0. 








Sir EE EE ES 


es ee 








